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(57) [Abstract] 

[Problem] Production is possible in industrially by controlingocc 
urrence ofthe tightening and bulge, at same time over long period, 
with theidentical condition, stabilizing without feather and yam 
break it offers portionorientation PIT fiber where drawing false- 
twisting is possible. 

[Means of Solution] Poly trimethyiene terephthalate fiber where .ci 
rcle-1. 90 nnle% or greater consists of trimethyiene terephthalate 
repeat unit, fills up and specific property requisite, cheese package 
of.circle-2. . Passing temperature-holding region under specific 
atmospheric temperature which provides thedissol ving 
nultifilament from.circle-3. said fiber, in spinneret directly below, 
quench doing, themethod which it changes into solid nultifilament, 
finishing agent after granting, withthe specific temperature after heat 
treatment, with specific winding tension itretracts with high speed. 

[Qain<s)] 

[Claim 1] Polyester fiber which designates that it consists of poly t 
rimethylene terephthalate where the90 rmle% or greater is formed 
from trimethyiene terephthalate repeat unit, satisfies requisite of 
thebelow-mentioned (1) to (5) as feature. 

(1) Density : 1.320 to 1.340 g/crrB 

(2) Birefringence ratio : 0.030 to 0.070 

(3) Peak value : of thermal stress 0.01 to 0.1 2 g/d 
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(4) Boiling water shrink ratio : 3to20% 

(5) Elongation at break : 40 to 140% 

[Qaim2] It is shown with below-mentioned Formula (A) .polyeste 
r fiber which designatesthal fineness correction static coefficient of 
friction G which was calculated is 0.06 to 0.20 as feature from 
thestatic coefficient of friction F between yarn -yarn, and total 
fineness d(denier) of fiber states in the Claim 1 . 



OF- 0.00383 Xd 



* * * 



(A) 



[Qaim3] It consists of poly trimethylene terephlhalate where 90 mo 
le% or greater is farmed fromtrirrethylene terephlhalate repeat unit, 
satisfies requisite of below-mentioned (I) to (5) , furthermore 
thepolyester fiber which designates that said fiber is wound in 
cheese package asfeature. 

(1) Density : 1.320 to 1.340 gfam3 

(2) Birefringence ratio : 0.030 to 0.070 

(3) Peak value : of thermal stress 0.01 to 0.1 2 g^d 

(4) Boiling water shrink ratio : 3 to 20% 

(5) Elongation at break : 40 to 140% 

[Qaim4] Itisshownwithbelow-^n^ionedFonnula(A) ,polyeste 
r fiber which designatesthat fineness correction static coefficient of 
friction G which was calculated is 0.06 to 0.20 as feature from 
thestatic coefficient of friction F between yarn -yarn, and total 
fineness d(denier) of fiber states in the Claim 3. 

G=F-0.00383Xd *** (A) 

[Claim5] It consists of poly trirrethylene terephlhalate where 90 mo 
le% or greater is formed fromtrimethylene terephlhalate repeat unit, 
only satisfaction polyester fiber can wind requisite of below- 
rnentioned(I) to (5), it designates that bulge ratio is 20% or lower 
as feature, the cheese package . 

(1) Density : 1.320 to 1.340 gtan3 

(2) Birefringpnce ratio : 0.030 to 0.070 

(3) Peak value : of thermal stress 0.01 toO.l 2g/d 

(4) Boiling water shrink ratio : 3 to 20% 

(5) Elongation at break : 40tol40% 

[Claim 6] It is shown, with below-mentioned Formula (A) of fiber 
which iswound, cheese package which designates that fineness 
correction static coefficient of friction G which was calculatedis 0.06 
to 020 as feature from static coefficient of friction F between yarn - 
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[0002] 
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yam, and thetotal fineness d(denier) of fiber states in QaimS. 
G=F-0.00383Xd *** (A) 

[aaim7] Regarding to method which poly trirnethyiene terephthala 
te where 90 rn)le% or greater is formed fronthe trimethylene 
terephthalate repeat unit melt spinning is done, extrusion it is from 
spinneret quenchdoing dissolving multifilament, it changes into 
solid multifilament, after doing theheat treatment with 50 to 170 °C, 
it designates that with winding tension of 0.02 to 0.20 gfdit retracts 
with velocity of 2000 to 4000 rrtrrin as feature, irmufk^uring 
method of the polyester fiber. 

[Claim 8] In method which poly trimethylene terephthalate where 9 
0 mole% or greater is formed from trimethylene terephthalate repeat 
unitthe melt spinning is done regarding, extrusion it is from 
spinneret quench doing dissolving rnitifilament^fter changing into 
solid multifilament, in order to become 0.2 to 3 wt% vis-a-visthe 
said fiber, it grants oil, after that after doing theheat treatment with 
50 to 170 °Q it designates thai wito of0.02to0. 
20 g/dit retracts with velocity of 2000 to 4000 rrfnin as feature, 
rmnufacturing method of the polyester fiber. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention re^rds poly trim 
ethylene terephthalate fiber and its cheese package which are suited 
for thedrawing false-twisting with highspeed Furthermore as for 
details, as for this invention, in industrially with therjroducible, it 
regards portion orientation poly trimethylene terephthalate fiber 
which can do drawing false-twistir^which is stabilized over long 
period and method which produces itsfiber. 

[0002] 

[Prior Art] Is represented in terephthalic acid or dimethyl terephthaJ 
ate lower alcohol ester of terephthalic acid which, condensation 
polymerization doing trimethylene glycol (1,3 - propanediol), fiber 
wrrichusesrx)lytrirreth^ (Below "FTP with you 

abbreviate. ) which isacquired low elastic modulus (soft texture), is 
epoch-making polymer which has performance which resemblesto 
polyethylene terephthalate (Below " PET " with you abbreviate. ) 
fiber such as property and light resistance, heat set property , the 
dimensional stability and low moisture absorption which resemble 
to polyarrride such as elastic recovery andthe ease of dyeing which 
are superior, it utilizes feature and to as theBCF carpet , brush and 
tennis gut or other fiber it is applied, ( U S. Patent No. 3584108 
specification , U. S. Patent No. 3681 188 specification and "J. 
Polymer (0032-3861, POLMAG) Science" Polymer Physics 
compilation, Vol. 14, 263 to 274 page and 1976 issue;" Chemical 
Fibers international" Vol.45, 1 995 April issue and 1 10 to 1 1 1 
page; Japan Unexamined Patent Publication Hei 9-3724 
disclosure , Japan Unexamined Patent Publication Hei 8 - 1 73244 
disclosure and Japan Unexarrined Patent Publication Hei 5- 
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[0 0 0 5] LfrLft*<&, #&W%b<7>1$$tU:c*:a£> ± 
B*«^»B»«=»4*iTO*PTT©»#K|(*«««, 

**±-e*3i«**<ttiiLT*»ft*«>f*it*fc»K, arc 
<r- v t * bbo x tr > K;i/ j: y ik y c t tft* t ft < 

ft& e CGJ^ftttRTM*. fci *.BSa>**l**«*«o 
iHratfNfct&fctfA&fcfcy. ^-X^WIg^*A<S< 
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isti^MLfcu, BBfc&***t;&tfB£Lfcyr*. 



[0006] ±E<D£5f::«&tfiK$8T£ga<b LTI*#0 
2 0/>^^bWo 



262862 disclosure). 

[0003] Especially, as for false-twist yarn which uses PTT fiber, it is k 
nown thatthe very it has possessed satisfactory elastic recovery , 
and its retention with thesoftware in conparison with false-twist 
yarn which ices conventional PET and polybutylene terephthalate 
(Below "PBT" with you abbreviate. ),( Japan Uhexarained Patent 
Publication Hei 9 - 78373 disclosure and Japan Unexamined 
Patent Publication Hei 1 1 - 093026 disclosure ). But, fact that it is 
disclosed in these is in regard to false-twistingof PTT fiber which 
uses drawn fiber, it is not possible to do drawing false-twistingwith 
highspeed where productivity is high. In addition, in order to 
obtain drawn fiber, because step of the2-stage such as yam- 
spinning and drawing becomes necessary, it isdifficult, to increase 
productivity, fiber production cost becornes high. 

[0004] When false-twisting is done, in same way as PET, it is thoug 
htthat drawing false-twisting is done making use of portion 
orientation fiber ofthe PTT. Presently, with PET, from height or 
other reason of productivity, this drawing false-tvvistinghas become 
mainstream prior art residing portion orientation fiber of PTT 
whichdoes drawing false-twisting is barely, " Chemical Fibers 
international " Vol. 47 , only is 1997 February issue and a72 to 74 
page. Here godet roll is not used, or is through cool godet roll after, 
themethod which is retracted with 3 to 6000 n/nin has been stated 
In above-mentioned other things yam which in Japanese 
Publication of International Patent Application 9 - 509225 
disclosure isretracted with 2000 to 5000 nVirin as unstretched fiber 
for drawn fiber, in addition inthe Japan Unexamined Patent 
Publication Showa 58 - 104216 disclosure melt spinning did with 
2000 nVmin or higher cora^rning method whichproduces fiber 
which is suitable to portion orientation fiberwith PTT , 
birefringence ratio is shown yam of 0.03 5 or greater. 

[0005] But, according to examination of these inventors, yam contra 
ctingjargely on yam bobbin, when in order to tighten yam bobbin, 
amount of yamwhich usually industrial manufacturing has been 
done is retracted yam bobbindeforms above-mentioned literature 
and portion orientation fiber ofthe PTT which is shown in 
Unexamined Patent Publication, it becomes impossible to 
removethe cheese package from spindle of winder. With this kind of 
status, using yam bobbin where strength is large evenif, assuming, 
that you hel d down deformati on of yam bobbin, you cansee 
phenomenon where package side face which is called bulge swells, 
theyarn tightens hard with inner layer of cheese. Because of this 
when unwinding doing yarn, as teiisionbecomeshigh,also tension 
variation becomes large, feather and yam break occurfrequently at 
time of drawing false-twining, it shrinks, and others and 
thedyeing uneveness occurs. 

[0006] As description above you can think following two as reason 
which fiber contracts. 



<D PETfcJlfty, PTTtt^yif^ttO^ttJtSLT* Unlike .circle-1. PET, because PTT has done molecular structure of 
0)TZ15z>*%M& (BIT TTgj tnir) A<30-50°C£ zigzag shape,the gjass transition temperature (Below 'Tgfwith 
«<, E#*<D*5K»flfcLTl*ftl*i, «36*<B2**i you abbreviate. ) 30 to 50 °C to be low, like drawn fiber unless 
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crystallization ithas done, construction without being locked 
molecule motion doingeven with room temperature, because it 
contracts 

Case where it retracts because .circle-2. elastic recovery ratio is big 
h is because thestress without being eased it remains. 

In addition accorduig to examination of these inventors, when it kee 
pswith room temperature vicinity, property of PET portion 
orientation fiber does notchange for most part, with above- 
mentioned literature and FT T partdistribution direction fiber which 
is disclosed in disclosure peak value or other propertyof boiling 
water shrink ratio and thermal stress change over time does unlike. 
Because of this drawing false-twisting is done in industrially, 
namely over long period, without occurrence of feather and yarn 
break stabilizing false-twist yarn ofthe same quality with identical 
condition it is not possible to produce. 

[0007] In Japan Examined Patent Publication Sho 63 - 42007 disclo 
sure, PET and FIT and/or PBT melt spinning it does polyirerwhich 
blended as technology which lodes structure of fiber, theheat 
treatment it does cooling and solidification after doing, with heated 
roll , method whichnext produces fiber of winding , elongation at 
break (elongation at break)60 % or lower and boiling water shrink 
ratio 7 % or lower with thevelocity of 3500 nYrrrin or higher is 
shown. In this disclosure, PIT riomopolymer and PET heat PIT 
copolymer which 10 weigh* % blendis done to 180 °C with method 
which is similar to descriptionabove as Comparative Example, also 
fiber of elongation at break 33% and boiling water shrink ratio 4% 
whichare retracted with 4000 rrfrrin is shown. This way, PTT fiber 
which is acquired here with high speed yanvspiraiingof 
systernwrrich is heated with roll and, that is stated But, advancing 
crystallization in order object of said disclosure uses fiber which is 
acquired to improve errboss raisingcharacteristic in this case that 
way as fiber of clothing, it isa technology which controls 
contraction. 

[0008] According to examination of these inventors, when heal treat 
ment it does withthe high temperature such as 180 °C or higher 
occurrence and volumen deterioration ofthe bulge become extreme. 
In addition heat treatment it does with high temperature, because it 
is a fiber ofthe property which is similar to drawn fiber elongation at 
break such as 60 % or lower itis not possible to do drawing false- 
twisting. In regard to portion orientation fiber of polyarride, in 
Japan Unexamined Patent Publication Showa 50 - 71921 
disclosurethe heat treatment is done with heated roll and 
technology which obtains packagewhich does not have volumen 
deterioration is shown. But, portion orientation fiber of polyarride 
unless crystallization it hasdone, yarn winds and with absorbed 
moisture etc extending deterioratiortcccurs. Fact that it is shown 
with said disclosure is technology which cancelsthis volumen 
deterioration 

[0009] In addition, in Japan Unexamined Patent Publication Showa 
51-471 14 disclosure, with tensioned state heat treatment doing 
yarnwhich highspeed spinning is done with heated roll, 
crystallization doing, itlowers elongation at break of fiber, also 
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[00 11] *&Hti>lftli, XBnKB&WBtAoftM 
IBI^fcoTftgLfcB#fi*»X35<-C**»»BBfiPTT 

»*3t*r*fc»lcliiar^*BSBtt, ±E (A)|BB(c»JS 

vO)«4S«JL, ±E(B) nfllcMBLTXSNftKttlE 



[00 12] 

[RB*»flW 3fctf><0^«] *BB!«&ttK*W«Lfc« 

• ttSaBBnOEAB. »*ttfl>BB"CM\ PTTg&ttSE 
fl»B*S»r*IBfc**ftHB**4«tt*y*/<Jl>£fl> 

Bit. EI=S<Cifz, PETtli^U, *&W<&®fflfl 
aEffltt. SUtlTifcftl*, B«BLTBflft*1*Tt, B 



technology which inproves has beenshown twig processabililty. 
Fact thai it is shown with said disclosure, lowering elongation at 
break of the fiber, is technology which raises shrinkage 
performance. Therefore also both disclosures, control of tightening 
and bulge andcontrol of change over time of property are technology 
for object which isdifferent completely. Until recently, fiber of 
polyester thermal crystallization doing unlike thefiber of polyanide, 
when it locks structure, crystal obstructs themotion of molecule, 
drawing false-twisting is though that it is not possible. Because of 
this it is shown in above-mentioned Unexarrined Patent 
Publication, technologythat is not done with fiber of polyester heat 
treatment does portionorientation fiber. This way completely there 
is not a prior art which has been staiedccTKXirring PTT fiber where 
tightening and bulge do not occur, the long term stability do and 
can do drawing false-twisting 

[0010] 

[Problems to be Solved by the Invention] Result of examination of th 
ese inventors, it understood that it is problembelow regarding 
portion orientation PTT fiber and its producing with the Prior Art. 

(A) volumen yam contracting, yam bobbin is tightened, itbecome 
s impossible to remove cheese package from spindle of winding 
machine,the bulge occurs Because of this, it is not possible to 
retract cheese package of amount of yamlike PET which is produced 
in industrially. 

(B) PTT having kept with roomterrperature vicinity, because peak 
value or other property of boiling water shrink ratioand thermal 
stress changes, does drawing false-twisting in industrially, namely 
over thelong period, without occurrence of feather and yarn break 
stabilizing thefalse-twist yarn of same quality with identical 
condition it is not possible to produce. 

[001 1] As for object of this invention, in industrially it is a portion 
orientationPTT fiber which can do drawing false-twisting which is 
stabilized over and long periodwith producible and something 
which offers its rmnufktarLng rnethod In order problem to be 
solved, corresponding to above-mentioned (A) problem, inorder to 
make industrial production possible, controls occurrence of 
tighteningand bulge in order to achieve object of this invention, 
correspondsto above-mentioned (B) problem and to make industrial 
drawing false-twisting possible, theproperty is to make portion 
orientation PTT fiber which change over time is notdone with room 
temperature. 

[0012] 

[Means to Solve the Problems] Result of diligent research, in surpris 
ing fact, heat treatment doing fiber with thespecific condition, 
crystallization doing, it produced these irrventorsrrBldnguseofthe 
special spinning method which it retracts with extremely low 
tension, orientation insidespecific range, with crystalline fiber, 
when producing PT T part distributiorcfaection fiber, feet that 
occurrence of tightening and bulgewhich become big problem can 
be evaded was discovered In addition, if this fiber, furthermore in 
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[00 1 3] IP« % *KP£I*: 



being surprised, orientation inside range of this invention, it is a 
oystallirrity unlike PET, heat treatm^nldoing, crystallization 
doing, drawing false-twisting was possible, and foctthat false-twist 
yarn of quality which is superior can be acquired wasdiscovered 
Furthermore, as for fiber of this invention, you discovered factthai 
because structure of fiber is locked by crystallization, propertyis 
difficult to do change over time, over long period, without 
cxxairrence ofthe feather and yam break stabilizing false-twist yarn 
of same quality withthe identical condition can acquire, completed 
this invention. 

[0013] Namely, as for this invention : 
(A) polyester fiber 



<D 9 0*;U%l2l±jb< h'J>fl/>fl/7$ U— htt£Wttfr It consists of poly trimethylene terephthalate where .circle- 1 . 90mol 



(1) 

(2) 
(3) 

(4) 
(5) 



1. 320-1. 340 g/ 
ISBflT* : 0. 030-0. 07 0 
Bfc*G>fcf-*«l : 0. 0 1 -0. 1 2 



g/d 



3-2 0% 

4 0-140% 



e% or greater is formed fromtrimethydene terephthalate repeat unit, 
itoffers polyester fiber which satisfies requisite of below-mentioned 
(I) to (5). In addition, 

(1) Density : 1.320 to 1340 gtarB 

(2) Birefringence ratio : 0.030 to 0.070 

(3) Peak value : of thermal stress 0.01 to 0.1 2 g/d 

(4) Boiling water shrink ratio : 3 to 20% 

(5) Elongation at break : 40 to 140% 



© <H-fcl*T, TIBSt(A) -es*ti6, *-*B<D»a»ft»In.ciicle-2. .circle-1., it is shown with below-rrErtionedForrnula(A 
F£@lf<Z)&<«gd (f--lH «fcyffr£LfcttS*ijE»Jl& ) ,fromthestatic coefficient of frictionF between yarn -yam and 
SMG^O. 06 — 0. 2 Ol?&?>j&(z$#fii££t" &o * total fineness d(denier) of fiber it possessesfeature in point where 
tz s fineness correction static coefficient of friction G which was 

calculated is the0.06 to 0.20. In addition, 



G=F-0. 00383xd 



(A) 



OF- 0.00383 Xd 



* * * 



(A) 



<3> (Efcjsnx, SlwiS»M/)<^-X«/^y^~v(c^^nri>In.circle-3. .circle-1., furthermore polyester 
57K«jxXx;u|i$£tg{fit"<5o wound in thecheese package is offered In addition, 

® GKJSHT, TIHS(A) T**£*i£u #-*H<DttB8HRRlnxrircle4. .circle-3., it is shown with below-rroitioned Forrnula (A 



&&»G/><0. 06-0. 2 0-Cft4flfZ»«ft*r*. * 



G= F-O. 0038 3 xd ■•• 
[0 0 14] (B) S? 



(A) 



) , fromthestatic coefficient of friction F between yarn - yam and 
total fineness d(denier) of fiber it possessesfeature in point where 
fineness correction static coefficient of friction G which was 
calculated is the0.06 to 0.20. In addition, 

G=F-0.00383Xd *** (A) 

[0014] (B) 



<D 9 0*^%H±# h'^f b>fl/7J H8i5*ffi^ It consists of poly trirrEthyiene terephthalate where .circle- 1 . 90mol 

h f b>f b7> b— h^b# l J , T e% or greater is formed from trimethylene terephthalate repeat unit, 

IE CI) — (5) (DWttiiRB.LR'Otf 1 ) xXTfrtit&tfi&ttt only satisfaction polyester fiber can wind requisite of below- 

ltS>*i, /^i/v$A<2 0%JilT"C*S, vfr— v mentioned(I) to (5) , bulge ratio is 20 % or lower, cheese package is 

SMtlio offered In addition, 
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(1) ®g 1. 320-1. 340g/ 

(2) ffiHtfr* : 0. 03 0-0. 070 

(3) tf-£fi : 0. 0 1-0. 12 



g/d 



(4) 



(5) ttRH*S 



3-2 0% 



4 0-1 4 0% 



(1) Density : 1.320 to 1.340 gfarB 

(2) Birefringence ratio : 0.030 to 0.070 

(3) Peak value : of thermal stress 0.01 toO.l 2 j 

(4) Boiling water shrink ratio : 3to20% 

(5) Elongation at break : 40 to 140% 



© CI-fcL x "C> #tttlfbtiTl*£«Jt<7)> TIBS(A) T**t£ In.circle-2. .circle-1 ., it is shown, with below-mentioned Forrnula (A 



) J:Uft«L^«SttIEa»*«ftKG«<0. 0 6-0. 2 0 



G= F-0. 0 0 3 8 3 x d • • • (A) 
[0015] (C) >KVxXTJUtt«t0>a&%& 

VWMm£1lltz&. 0. 02-0. 20g/d^M* 
(ZT2 0 0 0~4 0 0 0m/#<DBg"0##Bt4,, *'JIX 



O- 1 7 0°CT?SMg£fjofc&, 0. 02-0. 2 0g/ 
dO)^lSl?§^(ZT2 O 0 0-40 0 Om/#a>ag"C**8l 



[0 0 16] BT* *«W*lHIH::IMir*. 
(i) 

(i) *3SSii=iait*#y-*-i** 9o^;u%ia±*<hu^ ; f 
;iWv7J^», 5-*y»>Ax^77>;ii, 4- 

6-^-7^ U>v*;b*>», 3, 

f^ta^-'JA^, 3, 5-i>*^*>B^>-tf>x;u* 

>Bhy^/f^*- i >A(S, 2, 6-v*JJU*> 



) offiberwhich is wound, fromstoticcoefBdentoffhctionFrjerween 
yarn - yarn and total fineness d(denier) of thefiber it possesses 
feature in point where fineness correction static coefficient of friction 
G which wascalculated is 0.06 to 0.20. In addition, 

OF - 0.00383 Xd *** (A) 

[0015] (Q Manufacturing method of polyester fiber 

Regarding to method which poly trirnethyiene terephthalate where .c 
ircle-1. 90 mole% or greater is formed frornthe trirrethylene 
terephthalate repeat unit melt spinning is done, extrusion it is from 
spinneret quenchdoing dissolving rrultifilament, it changes into 
solid rrultifilarrent, after doing theheat treatment with 50 to 170 °C, 
with winding tension of 0.02 to 0.20 g^d it retracts with thevelocity 
of 2000 to 4000 rrrrnin, n^nufacturrng method of polyester fiber is 
offered In addition, 

Regarding to method which poly trirnethyiene terephthalate where x 
ircle-2. 90 mole% or greater is formed fromthe triirethylene 
terephthalate repeat unit melt firming is done, extrusion it is from 
spinneret quenchdoing dissolving niiltifilament, after changing into 
solid multifilament, in order tobecome 0.2 to 3 wt% vis-a-vis said 
fiber, it grants oil, after that after doing heat treatment with 50 to 
170 °C, with winding tension ofthe0.02 to 020 g^d it retracts with 
velocity of 2000 to 4000 nVnin, rmrrufacturirig method of polyester 
fiberis offered 

[0016] Below, this invention is explained in detail. 
Suchas(l) polymer starting material 

(I) Polymer which is used for this invention is poly rriirethyiene ter 
ephthalate where 90 mole% or greater isformed from trirnethyiene 
terephthalate repeat unit. It is a polyester which FIT, designates 
terephthalic acid as acid component hereand designates 
trirrethylene glycol (Even 1,3 -propanediol youcall)asdiol 
conponent. It is possible to saidPTT to contain other copolymer 
ronponent with 10 mole % or less. As that kind of copolymer 
component, sodium 5-sulfoisophthalic acid , 5 - potassium sulfo 
isophthalic acid and 4 - sodium sulfo - 2,6 - 
naprithalenedicarboxylic acid ,the 3,5-di carboxylic acid 
benzenesulforric acid tetramethyl phosphorriumsalt , 3,5-di 
carboxylic acid benzenesulfonic acid tetra butyl phosphoniumsalt , 
3,5-di carboxylic acid benzenesulfonic acid tributyl methyl 
phosphoniumsalt , 2,6-di carboxylic acid naphthalene - 4 - sulfonic 
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, 2, 6-v*)M>7tf>$:J-7* l/>-4-^;i/*>8f hv 

[0017] i, 2-:?* >v*-/k 1, 3-^^>v^- 

a— M>, 1, 4-y^P^^>vt-ik 1, 3-v^P 
1. 2-v*a^*-*>v;i--JK 1, 

vy*y-;u, 1, 2- p^*"tf>vy * y — 

[0 0 18] va^K, 7P>8, 

2-y^u?;u$uHft, 2-y^7ve>8 

+f>vrt;u#>&, 1. 3-v^p^*-*>v*;u7K>&, 
1, 2-v^p^+i^>v*i;u7K>K^cDxxx;u^fiKI4 : E 

. m$z$L sfe^j, mmL mt®±®. 



[00 19] (iii) *£Wlcm*67KVV-0)fiiEB&g [r? 
] l*0. 5-1. 4*<tf£L<, HK*?£L<l*0. 7-1 



[0 0 2 0] (iv) *%W\zmi^#W-0)W£tLT\* 
Suu&Xter U7^t/Bv/ ^ M/£ h V y u>?'J a-JU 

fnomstot i^tz^m^o 1 s&&iw* 2 *iiu±£7Ku -7 

-CSLTO. 03-0. 1 w t %tUi^o\zm?L, ®E 

T&&iMijoET*ci* J f;u£&^9 0-9 8%-etfxt K 

y?P7K*vh\ ^v^h^h + vK, = »lb7>** 
KKT>^ : E>i^ofc««(7)1ffi&^lMi2aia±$ 
tf'J^-lCftLTO. 02-0. 15wt%, SF*L<(*0 
. 03-0. 1 w t KtteZ&olzmuLs 2 5 0-2 7 0 

[0021] (v)s^offs<ospgr% L<itmt&£& 



acid tetra butyl phosphoniiimsalt , 2,6-di carbolic arid 
naphthalene - 4 - sulfonic acid tetrairethyl phosphoniumsalt and 3, 
5-di carboxylic arid benzenesulfonic arid ammoniurnsalt , 

[0017] 1,2-butanediol, 13 -butanediol , 1,4-butanediol , neopent 
yl glycol, 1,5 - pentamethyiene glycol , 1 ,6 -hexanxthyloie glycol , 
heptairEth>dene glycol , octairethylene glycol , decamethydene 
glycol , dodecamethylene glycol ,1,4 - cyclohexanediol , 1,3 - 
cyclohexanediol , 1,2 - cyclohexanediol , 1,4 - cyclohexane 
dimethanol , 13 - cyclohexane dimethanol and 1,2 - cyclohexane 
dimethanol , 



[0018] You can list oxalic arid, malonic acid , succinic arid , gluta 
ric acid , adipic arid ,the heptanedioic arid , octane diarid , sebaric 
arid , cbdecanedioic arid , 2 - methyl giutaric acid , 2 - methyl adipic 
arid , the fumade acid , maleic arid , itaconic arid , 1,4 - cyclohexane 
dicarboxylic arid , 1,3 - cyclohexane dicarboxylic acid and 1,2 - 
cyclohexane dicarboxylic arid or other esterified rrr>nomer. 

(ii)And, according to need and various additive , or it is possible 
tocorxrtymerize nix for example mattirig agent , heat stabilizer , foam 
inhibitor , bluing agent , the fire retardant , antioxidant , ultraviolet 
absorber, infrared absorber , crystal nucleation agent and 
fluorescent whitener etc. 

[0019] (Iii) Intrinsic viscosity [ ] of polymer which is used for this 
invention 0.5 to 1 .4 isdesirable, furthamore it is a preferably 0.7 to 
1.2. fiber which in this range is superior in strength and spinning 
prcpertycan be acquired When intrinsic viscosity is under 0.5, 
because molecular wigjit of polymer istoo low, as at time of yarn- 
spirming and yarn break when processing andthe feather become 
easy to occur, revelation of strength which isrequired to false-twist 
yarn becomes difficult. When conversely, intrinsic viscosity 
exceeds 1.4, because because the melt viscosity is too high melt 
fracture and yan>spiiming defect occur at time of meyanvspinning it 
is not desirable. 

[0020] known method can be used that way as production method o 
frx)lymer\vhi(Aisuse^or(iv) this invention. Namely, 
terephthalic arid or dimethyl terephthalate and trimethylene glycol 
starting material to do, titanium terra butoxide , titanium tetra 
isopropoxide , calcium acetate, magnesium acetate , zinc acetate, 
cobalt acetate , In order to become 0.03 to 0. 1 wt%, one, two kinds or 
rnore of metal salt such as mixrureof manganese acetate , titanium 
dioxide and silicon dioxide vis-a-vis rxriymer to under the ambient 
pressure or under pressurizing you obtain bis hydroxy propyl 
terephthalate with ester exchange ratio 90 to 98 % inaddition, in 
order next, to become 0.02 to 0.1 5 wt% and preferably 0.03 to 0. 1 
wt% one, two kinds or moreof catalyst such as titanium tetra 
isopropoxide, titanium tetra butoxide, antirnonytrioxide and 
antimony acetatevis-a-vis polymer, you add, under vacuum react 
with 250 to 270 °C 

[002 1] With step of option of (v) polymerization, it isdesirable with 
viewpoint where molecular weight such as improvement of 
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t > o frtt* fi 3 o o UTattttfeasASMB-e * *>Si£ 

tf 3 <iO 'J >lt£fe^ t > y- K 7 x y - JHSfc6**<»* 

/*;U*X7x— K h 'Jlf/l/*X7i- K hy?*JI> 
*X7x-K h 'J7x-;U7t^X7x- K MJ**/I**X 

6*t, 1*1= , h'^f^*X77^ h#tf*Ll*. 



[0022] t>^-K:?x/-;u3Ub£1$3<i:ii, 7i^- 
/-iU3RBfSM»-e*y, »T«l:iiia±©iXf^$ 

f [3- (3, 5-5?-tert?^-4-fc KP* 

v7n;H ^net*-h] , 1. 1, 3-hyx (2- 
y*;u-4-fc Kn + v-5-tert-^^;u^xx:;L,) 

1, 3. 5-MJ**;U-2, 4, (3, 5 

-v-tert-^^^-4-t KP + v^>v;u) 
3, 9-tfX {2- [3- (3-tert-:?^U-4- t KP 
tv-5-yfil/7x-Jl.) ^PetDl/ttv] -1, 1 
-y^fJUfiH -2, 4, 8, 1 0-f" h7t^Xe 
P [5, 5] ^>TrtV, 1, 3, 5-h'JX (4-tert- 
^fil/-3-tKP + v-2, 6-v/^;UK>-tf» 

H;x?A,y;a-jU-ex [3- (3-tert- 
?^;u-5-/ ; fM/-4-t Fntv7i-W ^ntft* 
-h] , 1, 6-^*-9">v^-;U-lfX [3- (3, 5- 
v-tert~^^;u-4-t Kp+v7i-JH ^PtT**- 
H % 2, 2-ft-vlfl/>-ex [3- (3, 5-v 
-tert?^M/-4-t KPtv7i-ll/) ^Ptft*- K] 
, t^fvll/-3- (3, 5-v-tert-?^-4-t: 

fp^v7i-^) ^pen-h] £«*L?6o 

K > £ x «J X » j h-il/-rh7^ [3- (3, 5-v-te 
rt7"fil/-4-tKP*v7ix^) ^Pet^-h] tf» 

[0 0 2 3] (2) *'JlXf;H« 
<D *-XT)\>mtttLX\t % TE (1)~(5) 0)1 



(1) 



1. 320-1. 340 g/ 



(2) 1SHSt¥ : 0. 0 3 0-0. 07 0 

(3) mfcJlW-tm : 0. 0 1-0. 12 



g/d 



(4) 
(5) 



3-2 0% 

4 0-140% 



thewhiteness, iirprovement, PTT oligomer and acrolein and ally! 
alcohol of melt stabilitythat stabilizer is inserted before preferably 
condensation polymerization, can control formationof organic 
substance of 30 0 or below. As stabilizer in this case, phosphorus 
compound and hindered phenol compound of pentavalent and/or 
trivalent aredesirable. As phosphorus compound of pentavalent 
and/or trivalent, you can list trirrethyl phosphate , triethyi 
phosphate, thetributyi phosphate, triphenyi phosphate , trimethyi 
phosphite , triethyi phosphite , tributyl phosphite , triphenyi 
phosphite , the phosphoric acid and pho^horous acid etc, 
especially, trimethyl phosphite is desirable. 

[0022] Hindered phenol compound is phenol type derivative which 
has substituent which possesses geometric consrraintin vi cinal 
position of phenol type hydroxy group, it is a compound which 
possesses ester bond ofthe one or more in intramolecular. 
Concretely, pentaeryuVitol - tetrakis [3 - (3,5-di - tat butyl - 
4 - hydroxyphenyi ) propionate], 1,1,3 -tris (2 - methyl - 4 - 
hydroxy- 5 - t-butyl phenyl ) butane , 1,3,5 - trimethyl -2,4,6 - 
tris (3,5-di - t-butyl - 4 - hydroxy benzyl ) benzene , 3,9 - bis {2 - 
[3- (3 - t-butyl - 4 - hydroxy - 5 - nxthylphenyl ) propanoyi oxy 
] - 1,1-di irethylethyi } - 2,4,8,10 - terra oxa spiro [5,5] undecane , 1, 
3,5 -tris (4-t-butyi- 3 -hydroxy- 2,6-di methylbenzene ) 
isophthalic acid , the triethyi glycol - bis [3- (3 - t-butyl - 5 - 
methyl - 4 - hydroxyphenyi ) propionate], 1,6- hexanediol- bis 
[3- (3,5-di - t-butyl - 4 - hydroxyphenyi ) propionate ], 2,2 - thio 
- diethylene - bis [3- (3,5-di - tert butyl - 4 - hydroxyphenyi ) 
propionate ],it can illustrate octadecyl - 3 - (3,5-di - t-butyl -4- 
hydroxyphenyi ) propionate], pertfaerythritol - tetrakis [3- (3,5- 
di - tert butyl - 4 - hyaroxyphenyl ) propionate ] is desirable 
even among them 



[0023] (2) polyester fiber 

As polyester fiber of .circle- 1. this invention, it is necessary to satis 
fy requisite of thebelow-msntioned (1) to (5) . 

(1) density : 1.320 to 1.340 gtarB 

(2) birefringence ratio : 0.030 to 0.070 
Peakvalue : 0.01 to 0.1 2 g^d of (3) thermal stress 

(4) Boiling water shrink ratio : 3 to 20% 

(5) Elongation at break : 40 to 140% 

In order to cancel tightening of fiber which isaoneoftheproblemof 
* this invention, in order for yarn not to a)ntract largely onlhe yarn 
bobbin, fiber doing, crystallization molecule is locked, at sametime 
molecule does orientation excessively and it is irrportant not 
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■*fc, *BSB<Dtt<DSB"C*4, fiBBtfrfcoTB-fc 



[002 4] -BftttflOftBtLTtt, -Bttlc»6*iri^ 
ftB0>BBB£*<BlTli«. ^Hgflfctt^SH 

g*<®Ltl^o Hot, I8«£0$g, £B0r«. 

e-*<i, B*itt»*fij:i;*B#B^t>iEa)ttBtaEr 



[002 5] (i) £g (1) 

Bgttl. 3 2 0-1. 340g/cm3tfeS^fe4o 
BBtfl. 340 g/cm3$B**fc*M*l*<*£LTL* 

£fgftt£ i*fc t »4>BB«<4i£ < * y , *-*B0)BB»« 
BtfTtf*fr&T?l*ftOfri#*.&*i4. B#«B*0 
xa>Blc*«**ttft#B£L*r<fty. XHWlcSSL 

ffigtf 1 . 3 2 0 g / c m37fea-Ctteflfc*<+»aA/-Ct^ft 

l*fcftlz»«aMIS**iTfi&1\ BB#*BLTB»*y 
*<B£LT L*ofc y , BfttttttttfSftClbLT L* IWS 
^F^(CtPfcorf^-*ttllTf5i:n Q pfi0ffiS»DX^$#SC 

t*<-e$fi^ofcy-r6o egi*»*L<i*i. 322-1 

. 336 g/cm3 % Bfcjff* L < I* 1 . 3 2 6-1. 3 34 
g/cm3ffc4o 



[002 6] (ii)BB«r« C2)iB«*©e-^B (3)fcO> 



tobecome state which tension is clone. 

It is an other problem of* and this invention, over long peri od,with 
out occurrence of feather and yarn break stabilizing false-twist yarn 
ofthe same quality with identical condition to make that it produces 
possible, the elongation at break is inside fixed range and also, peak 
value and boiling water shrink ratio etc ofthe elongation at break 
and thermal stress change overtime it is diffic^t doing are irrportant. 
For this thing and molecule where molecule is locked 
fibermoderately by crystallization doing doing orientation 
excessively, it isnecessary not to become state which tension is 
done. Therefore in order all to achieve these problem, crystallinity 
insidea certain specific range, it is necessary to make special 
structure which hasthe orientation. 

[0024] As * crystalline index, in order to be known generally, densi 
ty measurement of the fiber is suitable. Because density of 
crystalline part is large in comparison with noncrystalline part, 
when density is large, you can say that crystallization it has done. 
As index of orientation, birefringence ratio of fiber is suitable. 

It participates in * and tightening and drawing twist processabililt 
y and change over timelargely, oriented stated of molecule, peak 
value of thermal stress, boiling water shrink ratio andthe 
elongation at break are suitable as value which can display 
tensicmed state andthe fixed state. Therefore, because density of 
fiber, peak value of birefringence ratio andthe thermal stress, by feet 
that boiling water shrink ratio and elongation at break 
satisfyaforementioned range, for first time there is not occurrence 
ofthe tigfoening and bulge and with producible, there is not a 
change over time ofthe property in industrially it becomes portion 
orientation FIT fiber whichcan do drawing false-twisting which is 
stabilized over long period 

[0025] (I) Density(l) 

As for density it is necessary to be a 1.320 to 1.340 gfcnB. When d 
ensity exceeds 1 .340 g^crrC, volumen deterioration occurs. As for 
reason you do not understand clearly. Because surface of fiber itself 
and fiber becomes hard due to thefact that crystallinity of fiber rises, 
when contacting, surface area tobecome snail, because static 
coefficient of friction between yarn - yam goes down, that youcan 
think of yam and yarn whether is not. In addition, feather and yarn 
break becorre easy to occur case ofthe drawing false-twisting, 
stabilize in industrially and it becomes impossible to do 
thedrawing false-twisting. On one hand, density under 1.320 
g/cm3 crystallization fully fiberis not locked because it is not 
advanced, fiber contracts and thetighlening occurs, property of fiber 
does and change ova* time cannot acquirethe false-twist yam of same 
quality with identical condition over long period density 
preferably 1 .322 to 1 .336 gfarB , furthermore is preferably 1 .326 to 1 . 
334gtarfi. 

[0026] (li) Relationship with birefringence ratio (2) and peak value ( 
3) of thermal stress 
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Regarding to this invention, it is desirable for diffraction image of cr 
ystal derivation to be observed to wide angle x-ray diffraction image 
of fiber. Below , concerning wide angle x-ray diffraction image you 
detail making use of thedrawing. 

Making use of * imaging plate X-ray diffractometer, when X-ray irrad 
iating from perpendicular directionvis-a-vis fiber, diffraction image of 
fiber when diffraction image which inlhe Figure 1 - (J2) derives in 
crystal asrepresenlative example, is observed, diffraction image ofthe 
fiber when diffraction image which in figure - (jp2) derives in 
thecrystal is not observed is shown arrow direction fiber axis 
direction, arrow direction which goes straigjitthe equatorial 
direction offiber is shown in drawing. X-ray has usedCuK line 
here. It is known and that crystal shape where PTTbelon^to 
triclinic crystal shapeis taken ( Polymer Preprints, Japan ,Vol.26, 
p427(1997», because of this as shown in Figure 1 - (J2) , diffraction 
image whichderives many in crystal is observed 

[0027] Regarding to * this invention, as shown in Figure 1 -(jpl) , 
whether or not thediffraction image which derives in (010) plane 
which is observed to 2 =15.5 0 vicinity ofthe equatorial 
direction was observed with it decided halo of ring which on one 
hand, with Figure 1 - (jp2) derives inthe amorphous is not 
observed just is observed, as for peak whichderives in crystal like 
Figure 1 -(jpl) . By fact that diffraction image which with wide 
angle x-ray diffraction derives in crystalis observed, fiber does 
crystallization clearly, it understands that the construction is 
locked When diffraction image which derives in crystal is not 
observed, fiberhas not done crystallization. Therefore because 
molecule is not locked, fiber cxHitracting, thetighlening occurs, 
property of fiber does and change over time drawing false-twisting 
isnot possible with identical condition over long period 

[0028] As for birefringence ratio of * fiber as for peak value of 0.030 1 
o 0.070 and the thermal stress 0.0 1 to 0. 1 2 g'd , it is necessary to be. 
When birefringence ratio of fiber exceeds 0.070, or or peak value of 
thethermal stress exceeds 0.1 2 g^d, after power which fiber contracts 
isstrong, retracting it contracts largely, tigfoening occurs, 
birefringence ratio of fiber under 0.07, or peak value of thermal stress 
doesunderO.Ol, orientation to be low and because crystallization it 
has notdone retaining with room temperature, boiling water shrink 
ratio or other property change over time. In addition heat treatment 
doing in order to control change over time, when thecrystallization 
it does, fiber becomes brittle. Therefore, in case of which it is not 
possible to do drawing false-twisting in theindustrially. 
birefringence ratio of fiber is preferably 0.035 to 0.065, furthermore 
is preferably 0,040 to 0.060. In addition peak value of thermal stress 
is preferably 0.015 to 0. 1 0, furthermore is thepreferably 0.02 to 0.08. 

[0029] (Iii) Boiling water shrink ratio (4) 

As for boiling water shrink ratio offiber it is necessary to be a 3 to 2 
0%. When boiling water shrink ratio exceeds 20 %, because 
crystallization is not advanced,the structure is not locked, retains 
with room temperature and peak value or other property of 
theboiling water shrink ratio and thermal stress changes, over long 
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period, without occurrence of thefeather and yarn break stabilizing 
raise-twist yarn of same quality with theidentical condition it 
becomes impossible to produce. In addition under 3%, fiber 
becomes brittle and at timeof drawing false-twisting cannot make 
because feather and yarn break occurfrequently. 

[0030] (iv) elongation at break (5) 

As for elongption at break it is necessary to be a 40 to 140%. elong 
ation at break under 40 % becomes not be able to designate drawing 
false-twistin^s because elongation is too low. When elongation 
at break exceeds 140 %, degree of orientation of fiber to be too 
lowand because crystallization is not advanced, very change over 
time it is easy todo, degree of orientation to be too low and because 
crystallization is advanced, it isnot possible because it becomes 
very brittle to do drawing false-twisting in theindustrially. Range 
where elongation at break is desirable is 50 to 120 %, furthermore 
isthe preferably 60 to 100 %. 

[003 1] Fineness correction static coefficient of friction G of .circle-2. 
polyester fiber 

With this invention, it is shown with below-mentioned Formula (A) , 
valuewhich was calculated is named fineness correction static 
coefficient of friction G from static coefficient of friction F between the 
yam -yarn and total fineness d(denier) of fiber. As for fiber of this 
invention it is desirable for value of this Gto be 0.06 to 0.20. 

G=F-0.00383Xd *** (A) 

Static coefficient of friction between yarn - yam changes because it is 
proportionate to thecontact area of yam and yarn, depending on 
fineness. Therefore, it is desirable for value of G of Formula (A) to 
bespecific range. G under 0.06 because static coefficient of friction 
between yarn - yarn is toolow, fiber which is retracted on yarn 
bobbin are times whenoccurrence and volumen deterioration of slip 
and bulge occur. (The bulge, as shown in Figure 2 - (jp2), when 
clamping force due to thecontraction of package yarn with 
tightening worked strongly, is endface ( 102a)which has swelling of 
cheese package (100) which happens. ] 

On one hand, when G exceeds 0.2, because static coefficient of frictio 
nbetween yarn -yarn is too high, when unwinding doing yam and 
thefeather and yarn break it occurs frequently occasion where 
drawing false-twistingis done. Range where G is desirable is 0.1 to 
0. 1 6, furthermore isthe preferably 0. 1 2 to 0. 1 4. crystallinity of 
fiber, it can increase content of types and thedeposited amount and 
water of orientation and finish static friction between the yarn - 
yam as factor which changes. By fact that these are adjusted inside 
range of this invention, it canmake static coefficient of friction 
between yam - yarn whose description above is desirable. 

[0032] Such as other property of. circle-3. polyester fiber 

(I) Intensity 

As for strength of polyester fiber of this invention, it is desirable to b 
eal.5g/d or greater. When under 1.5 g^d because strength is low, 
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unwinding doing the yarn and feather and yarn break it occurs 
frequently cccasionwhere drawing false-twiaing is done, 
preferably and 1.8gfdorgreater,furthenrDreit is a preferably 2 g^d 
or greater. 

(Ii)U% 

As for U% of polyester fiber of this invention it is desirable to be a2 
% or lower. WhenU% exceeds 2%, drawing unevermess and 
shrinkageunevenness , dye splotch to occur to become easy cannot 
acquire false-twist yarn ofthe quality which it can be satisfied at time 
ofdrawingfelse-twistii^andbec»^ U% is preferably 1.5% or 
lower and more preferably 1 .2 % or lower. U % if it is low, has 
shown fact that it is an extent fiberor a uniform which is low and is 
desirable. 

[0033] (Iii) As for polyester fiber of this invention, multifilament is 
desirable. As for total fineness as for limitation it is not done, as 
for 5 to 400d, preferably , 1 0 to 300d and single fiber fineness as 
for limitation it is not done usually, but 0. 1 to 20d and preferably 0.5 
to 10d,furthermore it is a preferably lto5d As for cross section 
shape of fiber circle, triangle and otherpolygpnal shape , there is 
not, restriction such as flat, Ltype, Wtype, cross shape , square 
and do^bone shape, it is a center-filled fiber also and it is possible 
to be a hollow fiber. 

[0034] (3) cheese package 

As for polyester fiber of this invention it is desirable to be wound in 
thecheese package. It follows to modernization * streamlining of 
false-twisting step of recent years, itis desirable to be wound with 
possible cheese package of large conversioimamely large scale 
winding of package. In addition when by fact that it makes cheese 
package, unwinding doingthe yarn at time of drawing false- 
twisting, fluctuation of unwinding tension becomessmall, 
processing which is stabilized becomes possible. 

[0035] (I) Bulge ratio 

As for cheese package where fiber of this invention is wound it isde 
sirablefor bulge ratio to be 20% or lower. Figure 2 -(jpl) shows 
cheese package (100) which is wound in shape where yarnis 
desirable is wound in cylinder thread layer (104) where yam formed 
planar endface (102) onthe yarn bobbin or other winding core (103). 
bulge as shown in Figure 2- (jp2), when clamping force due to 
contractionof package yam with tightening worked strongly, is 
endface (102a) which hasthe swelling of cheese package (100) 
which happens, bulge ratio coil width Q of innermost layer which 
is shown in Figure 2- (jpl) or theFigure 2 - (jp2) and, most 
measuring coil width R of portion which has expandedL.it is a value 
which it calculated making use of below-mentionedFormjla (B) . 

Bulge ratio ={(R- Q)/Q} X 100 % * * * (B) 

Bulge ratio becomes parameter which shows extent of tigjrtening Th 
ose where bulge ratio of cheese package exceeds 20 % tightening 
arelarge, yarn break , feather and dye splotch etc due to mottling 
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besidesand unwinding tension whose when it stops coning off 
fromspindle of the winder is many are easytohappea preferably 
bulge ratio is 15 % or lower, furthermore is preferably 10 % or lower. 
0 % is most desirable of course. 

[0036] (Ii) Yarn bobbin 

When producing in industrially, quite it is more inportant than vie 
wpointof improvement and co3 reduction of operating efficiency to 
decrease frequency whichexchanges yarn bobbin to case of yarn- 
spinning. In addition, after using cheese package regarding 
drawing false twist step, it connects tothe following cheese package 
and it is packed and uses, but also quite it isiirportant from 
viewpoint of iinprovement and cost reduction of operating efficiency 
todecrease frequency of this connection being packed Therefore, it 
is desirable in said cheese package for fiber of this invention ofthe 2 
kg or greater to be wound, furthermore preferably 3 kg or greater and 
it is apreferably 5 kg or greater more. Under 2 kg frequency of yam 
bobbin exchange and frequency of thecormection being packed to 
be too high, it becomes difficult toproduce in industrially. 

[0037] Yarn bobbin which is used for this invention is good being 
possible withwhichever of phenolic resin or other resin , metal and 
paper. Incaseof par^itisdesirabletobeathiclaiessof5rnmQr 
greater. It is desirable fro diameter to be 
yam bobbin it is a more preferably 80 to 150 mm In addition as for 
coil width of fiber on yarn bobbin it is desirableto be a 40 to 300 mm, 
itisa more preferably 60 to 200 mm yarn bobbin inside this range, 
by fact that it makes coil width, the fluff being satisfactory, it 
becomes easy at same time to obtainthe satisfactory cheese package 
of unwinding behavior. 

[0038] (4) Maninacturing method of polyester fiber 

Next, polyester fiber of this invention and method which obtains ch 
eese package areillustrated polyester fiber of this invention, in 
basic, extrusion is after passing, thequench doing this dissolving 
rnultinlarnent, changes terrperarure-holding region of length 2 to 80 
crnwhich is kept in ataDspheric temperature of30 to 200 °C which 
provides aissolvingniiltifilarrent in spinneret directly below into 
solid rrultifilament from spinneret, grants finishing agent,after 
doing heat treatment with 50 to 170 °Q is acquired by with 
winding tension ofthe 0.02 to 0.2 gfd retracting with rate of 2000 to 
4000m / nia 

[0039] Manufacturing method where FIT fiber of this invention is d 
esirable below is detaUedrraking use of Figure 3 and Figure 4. 

1) it supplies FIT pellet which first, with dryer 1 is driedto water co 
ntent of 100 ppmor less to extruder 2 which is set to spinning 
temperature ofthe 250 to 290 °C and melts, dissolving FIT liquid 
transport is done in spin head 4 whi ch is setto 250 to 290 °C after 
extruder, weighing is done with gear pump, after that passing by 
spinneret 6 which possesses hole ofthe multiple whi ch is mounted 
in spinneret pack 5 extrusion it is done insidethe yarn-winning 
chamber A as dissolving multifilament. As for water content of FIT 
pellet which is supplied to extruder, the50 ppmor less is desirable 
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from viewpoint that, controls degree of polymerization decrease 
ofthe polymer, furthermore it is a preferably 30 ppmor less. As for 
spinning tenperature of extruder and spin head it is necessary to 
chcoseoptiirum ones from insi de above-menti oned range depending 
upon intrinsic viscosityand shape of PTT pellet, but it is a range of 
250 to 290 °C and the preferably 255 to 280 °C spinning 
temperature occurs frequently urder 250 °Q yam break and feather, 
yarn diameter unevenness occurs. In addition, when spinning 
terrperature exceeds 290 °C, thermal deconposition becomesextreme, 
colors yarn which is acquired, stops showingthe strength which in 
addition it can be satisfied 

[0040] 2) dissolving rmltifilament which extrusion is done being co 
oledto room terrperature by cooling air 9, is changed into solid 
rrultifllament 8 inside yarn-winning charrber A In this case, 
passing temperature-holding region 7 of length 2 to 80 cm which is 
kept in theatmospheric terrperature of 30 to 200 °C which is 
provided in spinneret directly below, after controlingsudden 
cooling, quench doing this dissolving rrultifllament, changing 
intothe solid rriiltifilament 8, it is desirable to offer to heat treatment 
step which continues. You control solidification unevenness by 
feet that this terrperature-holding region 7 is passed,you can change 
into solid rmltifilament solidification unevenness ( thickness 
unevenness and degree of orientation unevenness) without to 
highwindup speed or first roll rate, terrperature of terrperature- 
holding region under 30 °C becomes quench, 
solidificationunevenoess of solid rrultifilament becomes large. In 
addition, with 200 °C or higher yarn break becomes easy to happen, 
terrperature of this kind of teirp^ture-holding region 40 to 1 80 °C 
is desirable, furthermore itis a preferably 50 to 1 50 °C In addition, 
length of this temperature-holding region 5 to 30 cm furthermore 
isdesirable. 

[0041] 3) next, solid rmltifilament receives heat treatment, but before 
recdvingthe heat treatment, finishing agent it is desirable with 
finishing agent applicator 10 to be granted bundling property of 
fiber, antistatic arid slipperiness etc becomesatisfectory by 
granting finishing agent, they are possible to maintain theformof 
package which at time of drawing, at time of the vvindingand 
controls feet that feather and yarn break occur at thetime of 
postprocessing, retracts satisfactorily. Here it is a solution or a oil 
itself which melted aqueous emilsion liquid and the oil which 
ermlsify oil finishing agent making use of ermlsifier inthe solvent 
bundling property of fiber, antistatic and sliprjeriness etc it 
issomsthing which irrproves. As finishing agent which is granted it 
is good with whichever of these, oil, fatty acid ester and/or mineral 
oil 10 to 80 weight % is included here, or or mixture whichthe 
polyether of molecular wei^it 1000 to 20000 50 to 98 weight % is 
included is desirable, it isdesirable to select according to need 
component. 

[0042] 4) as for oil when it dilutes in aqueous emilsion it isdesirabl 
e. In this case, oil 1 to30wt%beinginclxjdedisdesirablevis-a-vis 
finishing agent, furth^^ 10wt%, < , 

espetiallyitisdesirabletobea3to7wt% As in fiber it becomes 
easy to deposit in uniform, due to thefact that oil is diluted to 
aqueous emilsion of above-mentioned ratio,it becomes easy to make 
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fluff satisfactory. Because ratio of oil under 1 wt%, quantity of 
waterwhich volatilization is done is many with first roll which is 
heated, thefiber it becomes difficult because of volatilization heat in 
uniform to makethe predetermined temperature. As a result, heat 
treatment unevenness happens, dye splotch etc occurs. When ratio 
of oil exceeds 30 wt%, when viscosity of finishing agentis high, 
furthermore trying to grant oil of constant amount to thefiber because 
quantity of finishing agent decreases, it becomesdifficult to grant oil 
to uniform in fiber. 

[0043] 5) and, as for finishing agent which is granted, oil 0.1 to3 wt 
% it tries to depositing is desirable vis-a-vis fiber, furtherrnoreit is 
desirable to be a 0.2 to 2 wt%. deposited amount of oil withO.l 
weigh*% or less, is objective which grants the finishing agent, 
bundling property of fiber, antistatic and slipperiness 
etcdeteriorate, at time of winding and, feather and yarn breakoccur 
frequently at time of postprocessing When deposited amount of oil 
exceeds 3 wt%, static coefficient of friction between the yarn - yarn 
becomes too low, bulge becomes easy to occur, fibersticking, oil 
depositing in guides, and roll where thehandling deteriorates, uses 
case of yam-spinning and winding itbecomes duty, becomes cause 
of feather and yarn break. 

[0044] Method which uses guide nozzle which is stated in method a 
ndthe for example Japan Unexamined Patent Publication Showa 59 - 
1 16404 disclosure etc which use oiling roll of public knowledge 
as method whichgrants finishing agent, can be used, but in order to 
control occurrenceof yarn break and feather with friction of 
finishing agent applicator itself, methodwhich uses guide nozzle is 
desirable. As for position where finishing agent is granted to fiber, 
dissolving multifilament being cooled to room temperature by 
cooling air 9, irnrnediatelyafter being changed into solid 
multifilament 8, position where it is closestto spinneret 6 is 
desirable. As for fiber when finishing agent is granted, because 
converging it isdone simultaneously, it to be possible to lower 
extent air resistance wherethis position is close to spinneret 6 
because it can hold downtheoccurrenceof yarn break and feather. 

[0045] 6) and it is desirable in fiber after winding for thewater of 0.5 
to 5 weigfrt % to be included That this water from water which is 
included in finishing agent makesthe fiber include, or, before 
winding, grants oil, granlirig^eparately from oil making use of 
method etc which uses thesinilar guide nozzle, you are not 
concerned Quantity of water which is included in fiber 0.7 to 4 
wt%furtherrnore is desirable, 1 to 3 wt% especially is desirable. It 
becomes easy to obtain package of satisfactory foam ofoccurrence of 
yarn slippage of winding package endface and occurrence of bulge, 
dueto feet that water content is this range. 

[0046] 7) thermal processing zone 

Next, solid multifilament 8 with zone 14 which fiber heat treatment i 
s done receives heat treatment with such as first roll 1 1 . 12 self is 
free roll which is not driven here. 

As for polyester fiber of * this invention without using roll etc, after 
doirgthetherrralpiwessing with such as heater , it is good 
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retracting directly with thewinder , but preferably one time after 
winding in roll which isturning, it is desirable to retract with 
winder. Because it becomes easy to omtrol winding tension by fact 
that therate of roll and winder is agisted 

As thermal processing method of* fiber, method of heating to other t 
han themethod which uses only first roll 11 of Figure 3, with 1st 
roll 11 and/or 2nd roll 15 of the Figure 4- (jpl). From 1st Nelson 
roll 16 of Figure 4 - (jp2) with inside any one of 2nd Nelson roll 17 
or, themethod of heating with roll of plural. Method of heating with 
1st heater 18 and/or second heater 19 of Figure 4 - (jp3). You can 
list method etc which is heated with first heater 18 of the Figure 4 - 
(jp4). In case of Figure 4- (jp3) (jp4) it is good doing thermal 
processing with theheater with roll in addition to thermal 
processing. 

[0047] Heater of contact type, making use of noncontacting heater 
which you are notconcerned as heater which is used for * heating. 
In addition, it is good even with method which uses heated g^s. 
Among these, method which uses heated roll, it is more desirable 
thanbeing able to do above-mentioned roll and rate to adjust 
thewinder and heat treatment sinxiltaneously. 

Reading to * this invention, when it heats with roll, selfitheatsw 
ith roll which has been driven, with free roll it hasshown fact that it 
has not heated, but heating of course youarenot concerned, with free 
roll. 

As for temperature of* heat treatment it is necessary to be a 50 to 17 
0°G Under 50 °C because it is not possible to raise fiber to 
thesufficient degree of crystallization, tightening does not occur, 
property in order change over time to docarmot designate drawing 
false-twisting as industrially. In addition, when it exceeds 170 °C, 
crystallization advances too rruch,the static coefficient of friction 
between yarn -yarn becomes small and bulge ratio becomes large, 
the drawing false-twisting with high speed becomes difficult, 
preferably 60 to 150 °C , furthermore it is a preferably 80 to 130 °C. 

[0048] As for * and heat treatment time it is desirable to be a 0.001 1 
oO.l second heat treatment time referred to here, when heat 
treatment it does with roll andthe heater of plural, is these total time, 
heating time under 0.001 second because heat treatment time cannot 
advance sufficient crystallizationshortly, tightening and bulge are 
easy to occur, in addition thechange over time are easy. On one 
hard, when heating time exceeds 0.1 second, crystallization 
advances toonuch, static coefficient of friction between yarn - yam 
becomes too small, thecheese package which is acquired becomes 
something where bulge is large. 

Regarding to * this invention, heal treatment terrperature becoming 
high even when, heat treatment timelong becoming even when, in 
addition windup speed becoming large thedegree of crystallization 
beromeshigh. Because ofthis it is more desirable to choose heat 
treatment time whichresponds to heat treatment temperature and 
windup speed 

[0049] 8) winding ; formation of cheese package 
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Multifilament which reed ves heat trearrrErrt is r^^ 
of the winder 13. 

As for * windup speed it is necessary to be a 2000 to 4000 nVnia 
windup speed urate 2000 nYmin, because orientation of fiber is low, 
doing whichever kind of thermal processing with thermal 
processing step, peak value of thermal srresswhich is a objective of 
this invention, cannot obtain portion orientationfiber which holds 
density, fiber becomes brittle, handling andthe drawing false- 
twisting of fiber become difficult. In addition, when it exceeds 4000 
nYnin, orientation and crystallization ofthe fiber advance too much, 
peak value of thermal stress which is a objective ofthe this 
invention, not be able to acquire portion orientation fiber 
wfrichholds density, fiber contracts largely on yarn bobbin, 
ti^emngoccurs Itisa preferably and a 2200 to 3800 rtfmin, 
furthermore is a preferably 2500 to 3600 rrfrrin. 

[0050] Regarding to *tMs invention, when retracting, it is necessa 
ry forthe tension to be 0.02 to 0.20 g/<L With melt spinning of PET 
and nylon which are done untilrecently this way when it winds 
with low tension and makes thetaking wax, running of yarn does 
not stabilize, yarn comesofl from traverse of winder and/or yam 
break occurs, when thevolumen yarn changing to following yarn 
bobbin with automatic, thechangeover niss occurs. But, in 
surprising fact with FIT fiber like this invention extremely 
retractingwith low tension, it can acquire cheese package of 
satisfactory fluffby factthat it makes tension where this kind of 
problem does not ocxnjr,furthermore is low without tightening for 
first time, tension under 0.02 g^d tension weakness traversing with 
traversing guide of winder volumen form becomes bad in order to 
pass withas satisfactory, traverse twist yarn comes off, yarn break 
happens. When it exceeds 0.20 g / d, heat treatment doing fiber even 
i^assiirring, that it retracted, ti^itening occurs. When retracting, 
tension preferably 0.025 to 0. 1 5 gtt , furthermore is thepreferably 0. 
03to0.10g^d 

[0051] Case where* 1st roll is used as for perimeter velocity in order 
for thewinding tension to be inside above-mentioned range, it is 
desirable to adjust. It is desirable to be a rate of0.90 to 1.1 times 
usually vis-a-visthe windup speed Before or after 1st roll, or it 
installs roll in both, doesthe supplementary thermal processing and 
being steered and control of tension and is notconcemed In this 
case between each roll 1. 3 times or greater fiber it is desirablenot to 
extend In aMtion when roU is installed in rear of lstroll,adjusting 
perimeter velocity of this roll, it is desirable to designate 
thewinding tension as inside above-mentioned range. 

With * this invention, it is possible to do according to need and en 
tangjement process with the yarn-spinning process, entanglement 
process, before finishing agent granting, is good doing with any 
beforethe before heat treatment and winding, or site of multiple. 

[0052] You are not concerned any winder of system which both part 
ies of the spindle drive system , touch roll driving system, spindle 
and touch roll have driven as winderwhich is used for * this 
invention In order for winder of system which both parties of 
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spindl eand touch roll have driven to retract yam in large amount, it 
isdesirable. When touch roll or spindle either one only one side it 
drives, as for the other because it is turning due to friction from drive 
shaft, withthe yam bobbin and touch roll which are installed in 
spindle surface ratediffers depending upon slip . Because of this 
occasion where yam from touch roll it canwind around spindle, 
yam to be extended, to become loose andthe tension changing and 
fluff deteriorating, yam beingrubbed, it is easy to receive damage. 
Becoming possible, to control difference of surface rate of touch 
rolland yam bobbin due to fact that both parties of spindle and 
thetoueh roll drive it is possible, can make quality and fluff of the 
yam satisfactory to decrease slip. 

[0053] Case where * fiber is retracted as for intersecting angle it is de 
sirabletobea3.5to8 0 . Under 3.5 ° slip it is easy because yam 
has not crossedexcessi vely, occurrence of yam slippage and bulge 
is easy to happen In addition when it exceeds 8 °, diameter of end 
becorneslarge because quantity of yam which is wound in end ofthe 
yam bobbin becomes many in amparison with center. Because of 
this case where it has retracted only endcontacts touch roll and 
when unwinding doing yam where yam qualitydeteriorates, in 
addition retracts, tension variation becomes large, featherandyarn 
break occur frequently. Fact that intersecting angle 4 to 7° 
furthermore is desirable, especiallyis desirable is 5 to 6.5 °. Ibis 
way, cheese package which consists of specific polyester fiber of 
this inventionis acquired. 

[0054] (5) Drawing false-twisting 

Portion orientation PPT fiber of this invention, very makes satisfact 
oryelastic recovery , and false-twist yam which possesses its 
sustained with software by doingthe drawing false-twisting, it is 
possible densely. As method of drawing false twisting, it is good 
any method such as pin type , friction type, nip belt type and air 
added twist type which are used generally, but in order to utilizethe 
feature of portion orientation PPT fiber of this invention, friction 
typewhich can do drawing false-twisting with higji speed where 
productivity is high isdesirable. false-twisting condition it is not 
something which especially is limited, moresuitable declaration 
than range of conditions of public knowledge which is 
illustratedbelow selecting, doing it is possible. 

One example of false-twisting condition with friction type 

False twist rate : 300 to 1000 m/nin 

False twist temperature 100 to 200 °C 

Way it becomes draw ratio (draw ratio): elongation 40 %, adjustme 
nt( usual 1.05 to 2.0 times) 

Twisted disk : Such as ceranic and urethane 

Ratio (D/Y ratio): 1.7 to 3 ofdisk rate /yarn speed 

[0055] 

[Embodiment of invention] Below, listing Working Example, you ex 
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plain this invention in detail, but untilyou say, this invention is not 
something which is liirited by Working Example etcwithout. 
Furthermore it rreasui^iTHm rneasui^ value mW 
with theirethod below. 

(1) Intrinsic viscosity 

Intrinsic viscosity[ ], extrapolated specific viscosity spin35 
°C and o-chlorophenol andtheratio sp/C of concentration 
QgHOOiri) mcoiK«nlraticmze^ Qstwald 
viscx)rretCTjrollov%€dtoFQnTula(I)below and sought. 

[ ]Hm< *fc)***(Q 
C 0 

(2) Density 

It measured with density gradient tube method polyester resin samp 
le which was drawn i?) on basisof JIS-L- 1013, with carbon 
tetrachloride and n - heptane making use of density gradient tube. 

[0056] (3) Wide angje x-ray diffraction 

Observing x-ray diffraction image with belov^mentioned condition 
Rig^u Corporation (DB 69-054-9415) KK (Reality KKRigaku 
Corp. (DB 69-054-941 5) ) irakerraking use of imaging plate X-ray 
diffiactometer RINT2000, treating this X-ray diffraction data with 
coinrjutCT and theprirt outdo (photograph dry 

plate of 1 kind) with digital data which it acquires as theimagpof 
two dimensions, it made image (electron digital photograph) which 
it shows in Figure 1. 

X-ray kind : CuKaline 

Camera long : 94.5 mm 

Measurerrent time : 1 to 5 amount (According to crystallinity of fi 
ber appropriateness selection) 

(4) Birefringence ratio 

Making use of optical microscope and compensator, it sought from re 
tardation of thepolarized light which is observed to surface of fiber. 

[0057] (5) Peak value of thermal stress 

KE - 2 of Kanebo Ltd (DB 69-053-5489) engineering supplied was 
used First overweight 0.05 g^d , it measured with hearing rate 100 
°Cperrrinute. in horizontal axis thermal stress plot it does data 
which isacquired, in temperature and and vertical axis draws 
temperature - thermal stress curve. Value of maximmpoint of 
thermal stress was designated as peak value of thetherrnal stress. 

(6) Boiling water shrink ratio 

It sought on basisofJIS-L- 1013, as bulk shrinkage. 
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(7) Strength (fiber break strength) and elongation at break (fiber bre 
ak elongation) 

It measured with grip spacing 20 cm and strain rate 20 ar/min iraki 
ng use of Orientech Corporation (DB 69-607-3550) supplied 
Tensilon whichis a constant draw rate type tensile tester on basis of 
JIS-L-1013. 

(8) U% 

It measured making use of Uster Tester 3 of Zellweger Ustea* Ltd sup 
plied It measured, used mean value of 5 rrin with rate of lOOnYnirL 

[0058] (9) Oil deposited amount 

On basis of JIS-L- 1013, washing fiber with dieth^d ether, removin 
gthe diethyl ether and dividing pure amount of finish which 
deposits in fiber surface withthe fiber weight it designated ratio 
which it sought as oil deposited amount. 

(10) Static coefficient of friction between yarn - yarn 

Approximately, in surroundings of cylindrical pipe, applying tensio 
nofapproxuTBtely lOg with intersecting angle 15 °, it wound fiber 
of 69^furthermore applied same fiber 30.5 cm as description above 
on thiscylindrical pipe. This time, it is on cylindrical pipe, makes 
this fiber parallel with thewrapping direction of cylindrical pipe. 
You tied to edge of one side of fiber which applied weigfttwhich 
becomes 0.0 4-fold of total denier of fiber which value of theload 
which is displayed with number of grams bet on on cylindrical pipe 
on thecylindrical pipe connected strain gauge to edge of other, 
cylindrical pipe turning next with perimeter speed of 0.016 mnVsec, 
it measures the tension with strain gauge. 

[0059] In this way, following static coefficient of friction f between y 
am - yarn to Formula (2) belowfrom tension which was mea&ired, it 
sought. 

F=l/ Xln(T2/Tl)***(2) 

Here, as for Tl weight of weight which was applied on thefiber, as f 
or T2 when 25 time measuring at least, as forthe tension and In as 
for natural logarithm and drcumferential ratio isshown 

(11) Bulge ratio 

Coil width Q of innermost layer of thread layer (104) which is show 
n in Figure 2 - (jpl)ortheFigure2- (jp2) and, most measuring coil 
width R of portion which has expanded,following to Formula (3) 
below , it calculated 

Bulge ratio ={(R- Q)/Q} X 100 % * * * (3) 

[0060] (Working Example 1) Transesterification it completed withh 
eater temperature 240 °C under ambient pressure dimethyl 
terephthalate andthe 13 - propanediol including titanium tetra 
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2 0 0 <E»JDI«IC T -b 5 £ v ^7 H<7> jDffix -f X * £ 4 ttffl 
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[0 0 6 3] (Si£^8) SJS«ll10*'J-7-$ffl^T, £ 
1lC^Lfc^#X5 0d/2 4 f 4>«tt£ftfc. f»&*lfc« 



butoxide which is suitable to 0. 1 weig}it% of theaddition and 
dimethyl terephthalate with mole ratio of 1 :2. titanium tetra butoxide 
furthermore 0. 1 weight% of theory amount of polymer, 0.5 weigfit % 
of theory amount of polymerit added titanium dioxide next, 3 hours 
reacted with 270 °C intrinsic viscosity of polymer which is 
acquired was 0.9. Following to condition which is shown in Table 
1, after it dries the making use of equipment which shows polymer 
which it acquiresin Figure 3, with fixed method , designating water 
as 50 ppm ,melting with 285 °Q extrusion it is through spinneret of 
single arraywhich hole of 3 6 of diameter 0.23 mm you opened 
Dissolving rrultifilament which extrusion is done, after passing, 
applyingthe wind of air speed 0.4 n^nin, quench did tenperature- 
holding region of length 5 cm and the temperature 1 00 °Q changed 
into solid multifilament. 

[0061] To next, stearic acid octyl 60 weight % , polyoxyethyiene al 
kyl ether 15 weight % , oil which includes potassium phosphate 3 
wt% aqueous emulsion fuiishing agent of corcentration 5 weight % 
doing, Way oil deposited amount becomes 0.7 weight % vis-a-vis 
fiber, rear ofdeposit, solid nailtifilament was heated to 90 °C, 6 time 
winding in first rollof perimeter velocity 3200 rr/rtin, after doing 
heat treatment , with windup speed 31 90 rr/rtin, winding tension 
0.035 g^d and the intersecting an^e 5 ° in yarn bobbin of paper of 
diameter 124 mm and thickness 7 mm 6 kg retracting with coil 
width 90 mm making use of winder of systernwhichdrivesboth 
parties of spindle and touch roll, it acquired cheese packagewhere 
portion distribution high fiber of 1 1 0 d/36f is wound, fiber 
property which is acquired is inscribed to Table 2. fiber which is 
acquired was something which is suitableto range of this invention, 
occurrence of yam break and feather wasnot recognized with yam- 
spinning process. In addition cheese package which is retracted 
came out more easily than thespindle of winder, also bulge ratio was 
satisfactory range. 

[0062] (Working Example 2 to 7) Making use of polymer of Working 
Example 1, fiber of 1 10 d/36f wasacquired with condition which is 
shown in Table 1. fiber property which is acquired is inscribed to 
Table 2. It was something where each fiber is suitable to range of 
thethis invention, occurrence of yarn break and feather was not 
recogrrizedwiththe yarrhspinrring process. In addition, cheese 
package which is retracted came out moreeasily than spindle of 
winder, also bulge ratio was satisfactoryrange. 4 using added twist 
disc of ceramic with Teijin Ltd (DB 69-054-0885) make 
machineLtd SDS1200 false twisting machine making use of fiber 
which is acquired with Working Example 2, theratio (D/Y ratio) 2.3 
of fabrication speed 400 nyrrin , heater temperature 160 °C and 
disc rate /yarn speed, it ctiddrawirg false-twisting with draw ratio 
(draw ratio) 1.3. feather and yam break were not seen case of 
drawing false-twisting, inadditi on possessed^ shrinkage form 
like PET, false-twist yamwhich furthermore PTT peculiar softness , 
had elastic recovery and issuperior could be acquired In addition 
you coul d not see change over time of property for most parteven 
after 3 months, when drawing false-twisting was done you could 
acquire thefalse-twist yarn of same quality with same cmditicm. 

[0063] (Working Example 8) Making use of polymer of Working Exa 
mple 1 , fiber of 50d/24f wasacquired with condition which is shown 
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in Table 1. fiber property which is acquired is inscribed to Table 2. 
fiber which is acquired was something which is siritableto range of 
this invention, occurrence of yam break and feather wasnot 
recognized with yarn-spinning process. Ln addition cheese 
package which is retracted came out more easily than thespindle of 
winder, also bulge ratio was satisfactory range. 

[0064] (Working Example 9 to 1 0) 0. 1 weight% adding 7: 1 mixture 
of addition, calcium acetate and cobalt acetate 4 hydrate withthe 
mole ratio of 1 :2 vis-a-vis dimethyl terephthalate, under ambient 
pressure, ester exchangeit did dimethyl terephthalate and 1,3- 
propanediol with heater temperature 240 °C. Next, 3 hours it 
reacted with 270 °C and 0.2 torr titanium tetra butoxide ofthe 0.1 
weight%, trimethyl phosphate of 0.05 weight %, including titanium 
dioxide of 0.05 weight % ofthe theory amount of polymer vis-a-vis 
dimethyl terephthalate. intrinsic viscosity of polymer which is 
acquired was 0.7. Following to condition which is shown in Table 
1, other than usingthe Figure 4- (J2) with polymer which it 
acquires as heated zone, itacquired fiber of 1 13d/36f with condition 
which it shows in theTable 1 with as similar to Working Example 1 . 
heat treatment was done with 2nd roll 15 of this encountering and 
Figure 4- (J2). fiber property which is acquired is inscribed to 
Table 2. fiber which is acquired was something which is siritableto 
range of this inventi on, occurrence of yarn break and feather wasnot 
recognized with yarn-winning process. In addition cheese 
package which is retracted came out more easily than thespindle of 
winder, also bulge ratio was satisfactory range. 

[0065] (Working Example 1 1) 2 mole% other than copolymerizing s 
odium 5-sulfoisophthalic acid, fiber of 1 1 5d/36fwas acquired with 
condition which is shown in Table 1 making use ofthe polymer of 
intrinsic viscosity 0.7 which it acquires in same way as Working 
Example 9. fiber property which is acquired is inscribed to Table 2. 
fiber which is acquired was something which is siritableto range of 
thi s inventi on, occurrence of yarn break and feather wasnot 
recognized with yam-spinning process. In addition cheese 
package which is retracted came out more easily than thespindle of 
winder, also bulge ratio was satisfactory range. 

[0066] (Comparative Example 1) Making use of polymer of Working 
Example 1 , fiber of 1 10 d/36f wasacqirired with condition which is 
shown in Table 1. fiber property which is acquired is inscribed to 
Table! Occurrence of yam break and feather was not recognized 
with the yarn-spinning process, but as for fiber which is acquired 
distributionhigh characteristic, both aystallirrity peak value and 
elongation of thedensity and thermal stress range of this invention 
compared to came off with theinsufficient, in addition also U % was 
large. Making use of this fiber drawing false-twisting was done to 
similar to Working Example 2,but t§ reduction ratio is low, 
furthermore only those where featheroccurs frequently it could 
acquire. 

[0067] (Comparative Example 2) Making use of polymer of Working 
Example 1 , fiber of 1 1 0 d/36f wasacqirired with condition which is 
shown in Table 1. Occurrence of yam break and feather wasnot 
recognized with the yarn-spinning process, but tightening occurred, 
it was not possible to extract the cheese package from winder. 1kg 
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extent retracting, when it measured fiber property, crystalline peak 
was notobserved, also density and boiling water shrink ratio had 
come off from range ofthe this invention. Making use of this fiber 
drawing felse-twisting was done after yam-spinning next day and 
theyarn-spinning 1 month, to similar to Working Exartple 2, but 
because property of fiber hadchanged, it could not obtain false-twist 
yam of same quality. . 

[0068] (Conparative Exanple 3) Fiber of 1 10 d/36f was acquired wit 
h condition which is shown inthe Table 1 making use of polymer of 
intrinsic viscosity 0.7 which it acquires inthe same way as Working 
Example 1. Occurrence of yarn break and feather was not 
recognized with the y^rn-spirining process, but tightening occurred, 
it was not possible to extract the cheese package from winder. 1kg 
extent retracting, when it measured fiber property, crystalline peak 
was notobserved, also density had come off from range of this 
invention. 

(Comparative Exanple 4) Making use of polymer of Working Exarrpl 
e 1, it tried to obtain fiber ofthe 110 d/36fwith condition which is 
shown in Table 1. Occurrence of yarn break and feather was not 
recognized with the yam-spinning process, but tightening occurs, 
bulge could not either be large,extract cheese package from winder. 
1 kg extent retracting, when it measured fiber property, 
crystallization advancedtoo mxh, density had come off from range 
of this invention 

[0069] (Comparative Exanple 5) Other than designating heat treatme 
nt terrperature as 180 °C, it tried to obtain thefiber to similar to 
Working Exanple 1. As for tightening although it does not occur, 
as for cheese package which isacquired bulge was large, handling 
difficult. When fiber property was measured, crystallization 
advanced too nuch, static coefficient of frictionbetween density and 
yam- yam had come off from range of thethis invention. In addition 
making use of this fiber drawing false-twisting was done to similar 
tothe Working Exarrpl e 2 but it could not obtain false-twist yam 
which possesses ^shrinkage formlike PET. 

(Conparative Exanple 6) Making use of polymer of Working Exarrpl 
e 1 , fiber of 1 1 0 d/36f wasacquired with condition which is shown 
in Table 1. Occurrence of yarn break and feather was not 
recognized with the yarn-winning process, but because oil 
deposition ratio is large, as for cheese packagewhich is acquired 
bulge was large, handling difficult. In addition making use of this 
fiber it tried to do drawing false-twisting tosurilar to Working 
Exanple 2 but because soiling of guides is extreme,the feather 
occurred frequently. 

[0070] (Comparative Example 7) Making use of polymer of Working 
Example 1, other than designating oil deposited amountas 0.1 
wrigfit%, it tried to obtain fiber of 1 10 d/36f with assinilar to 
Working Exanple 1, but because oil deposition ratio is low, yarn 
break coulcbccur frequently with yarn-spinning process, could not 
acquire fiber. 

(Conparative Exanple 8, 9) Making use of polymer ofWorking Exam 
pie 1, it tried to obtain fiber ofthe 1 1 0 d/36f with condition which is 
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shownin Table 1. Occurrence of yam break and feather was not 
recognized with the yarn-spinning process, but with Corrparative 
Exarrple 8 tigfitening cxxurred because windup tension ishigk it 
was not possible to extract cheese package from winder, 
becausewith Corrparative Exarrple 9 windup tension is too low, 
yam break occurred frequentlywith yam-spinning process. 

[0071] (Corrparative Exarrple 10) After dries polymer of Working Ex 
ample 1 with fixed method , designating the water as 40 ppm, 
melting with 285 °C, extrusion it is throughthe spinneret of single 
arraywhichholeof3 6of diameter 0.23 nrnyouopened Dissolving 
irultifilament which extrusion is done, after passing, applyingthe 
wind of air speed 0.35 rrvmiri, quench did in order for oil deposited 
arrounttobecomethe 1 wt% with same oil as Working Exarrple 1 as 
aqueous emulsion finishing agent of concentration 10 weight %, vis- 
a-vis fiber terrperarure-holdmg region of length 8 cm and 
temperature 60 °Q unstretched fiberwith 1 600 rrfrrin, after 
depositing, retracted drawing was done with draw ratio 3. 2 times 
unstretched fiber which isacquired preheat roll of 55 °C through, 
after that throughthe hot plate of 140 °C at once, drawn fiber of 
75d/36f was acquired property of yam which is acquired is shown 
intheTable 2. This way drawn fiber because distribution high, 
crystallization is advanced,the peak value of density , birefringence 
ratio and thermal stress is high in comparisonwith range of this 
invention, in addition elongation is low incomparison with range of 
this invention. It tried to do drawing false-twisting in same way as 
Working Exarrple 2 making use ofthis fiber, but yam break and 
feather occur frequently, it was notpossible to do drawing false- 
twisting. 

[0072] 

[Table 1] 
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[0074] 

(St) Crystallirrity : (010) Peak which derives on surface was obser 
ved : .circ. 

: (010) Peak which derives on surface did not observe : X 



Removal : of yarn bobbin When 6 kg retracting fiber, 
t yarn tube is removed thing 



etwis 



Was possible, 



.circ. 



ved thing 



: When 6 kg retracting fiber, spindle twist yarn tube is rerro 



Was not possible, 



: X 



(JttKfll 1) K«Mt**1. 6fg£ LfcBrttt, ttS«1 
O^EftlcLTI OOd/36 f 0>ftlt£ftfc. 6J#SEiS« 



(Corrparative Exanple 11) Other than designating draw ratio as 1.6- 
fold, fiber of 100d/36fwas acquired to similar to Comparative 
Exanple 10. It tried to obtain portion distribution high fiber and 
fiber ofthe elongation at break of same extent, but drawing 
unevenness occurred, only fiber whose yarn diameter unevenness is 
large it could acquire. U% of this fiber was large to 3.5% and 
emergency theother property variation very to be large measurement 
difficult 
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[Effects of the Invention] Polyester fiber of this invention is portion 
orientation PTT fiber which holds the suitable crystallinity and 
orientation Because of this, tightening to happen be able to acquire 
cheese package ofthe satisfactory fluff difficult case of winding, it 
can produce in the industrially In addition, fiber regarding 
drawing false-twisting of high speed because thechange over time it 
is difficult to do with identical condition false-twist yarn of same 
quahtycan be produced As for 

polyester fiber of this invention, without doing drawing, 
productivity canbe high because can acquire fiber with only yam- 
spinning &ep of the single step, produce fiber with low cost 
because winding amount is many atthe time of winding and change 
fabrication steps when processing advancingthe production work 
little efficiently is possible. It becomes preferred false-twisl yam as 
stretch material where false-twist yam which is producedmaking use 
of portion orientation PTT fiber of tMs invention, soft texture 
andhad high extension and retraction elongation and extension 
and retraction modulus and quite is superior. Because of this so- 
called S J v *r and panty stocking of union knit type, tights and 
socks (back yarn and oral rubber ), it is useful in Ban yam etc of 
union knit item suchas covering yam and union knit panty 
stocking of jersey and elastic yarn. 



[BB0BV4KB] 

[B1 ] M)*&fn<o#*)iLXTim&<Dti&&iz&*+* 

(p)*«wa>*yxxr^«iia)«ftttic**r*ia»r«*< 
«»4*i4i*it*x«Btff«**r**4ui« cvx) -c 



[BriefExplanation of the Drawing(s)] 

[Figure 1] (4 ) It is a digital image (photograph) which shows wide 
angle x-ray diffraction image where diffraction image which derives 
inthe crystallinity of polyester fiber of this invention is observed. 

(O ) It is a digital image (photograph) which shows wide angle x-ra 
y diffraction image where diffraction image which derives inthe 
crystallinity of polyester fiber of this invention is not observed 



[H2] *&PJJ0>#'J xxf^i«*ffl^t*tl:7;if7 [Figure 2] It is a conceptual diagram which shows state of cheese pa 

h^S^^ltfc^— Xtt/<?*-— vfl)ttffil£^t1R ckage which winds multifilamentaround yam bobbin making use of 

B&0T*fe&,> H2- W)tt-ta>a*LL^— Xtt/Wy-v rx>lyesterfibCTofthisinvenrioa Figure2- (J2) is conceptual 

S*t"ttBBT?»y, 82- (n)l*/<;i,$;<D&6*-Xtt/< diagram which stows that desirable cheese package, Figure 2 - 

v*r—*s £ 7jz-? flftB&ia V $> %> o (jp2)is conceptual diagram which shows cheese package which has 

bulge. 

[B3] *%*Ji£&m?&1fc&&0&fa£mT&&®Vfo% [Figure 3] It is a schematic diagram which shows outline of ginning 

machine which executes thethis invention. 

[0 4] **BB*Slfi'r*l6*Ba)iDl»7->0«B*»'r [Figure 4] It is a schematic diagram which shows outline of heated z 

H3l2lTr&&o one of spinning machine whichexecutes this invention. 

[ft-^CDiftPJI] [Explanation of Reference Signs in Drawings] 

1 1 dryer 

2 2 extruder 

3 K>K 3 bend 
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5 tf)Q/*V? 

6 86* 

7 «a«tt 

8 TJUf^-f^Vh 

9 

A 

11 sn d-m> 

1 2 :7M-p-;u 

1 3 I*®© 

13a Xfcf>K;U 
13b £ 

14 «tt£jD»r<5 % /-> 

1 5 

16 sn ^;uv>p— 

17 £2*;U7>P-;U 

18 B1 fc-*- 

19 g2 t-£- 



5 spinneret pack 

6 spinneret 

7 terrperature-hol ding region 

8 miltifilament 

9 cooling air 

A yarn-winning chanter 

10 finishing agent applicator 

11 1st roll 

12 freeroU 

Vol.13 taking machine 
13a spindle 
13b touch roll 

14 fiber is heated zone 

15 2nd roll 

16 1st Nelson roll 

17 2ndNelsonroll 

18 1st heater 

19 2nd heater 
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[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[Figure 4] 



[^&*§iES] 

[ffittB] ¥fitl 2^4^2 80 (2000. 4. 2 8) 

[*§iE*f&J£l@S] ^S^OIbH 
[*§IEI*)§] 

^bfcy, TIH (l)~(5) <D&KZ%S.?Z>Zt£ft®t-? 



(1) 



1. 320-1. 340 g/ 



< filing amendment > 

[Submission Date] 2000 April 28 day (2000.4.28) 
[Amendment 1] 

[Section of Amendment] Specification 
[Amendment IterrjJ Claims 
[Amendment Method] Modification 
[Content of Amendment] 
[Claires)] 

[Claim 1] Polyester fiber which designates that it consists of poly t 
rimethylene terephthalate where the90 mole% or greater is formed 
fromtrimethylene terephthalate repeat unit, satisfies requisite of 
thebelow-mentioned (I) to (5) as feature. 

(1) Density : 1.320 to 1.340 g/crrfi 
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(2) «BSr¥ : 0. 030~0. 070 

(3) mfctlOtf-tm : 0. 01-0. 12 



g/d 



(4) %*i&mm 
(« asms 



3-2 0% 
40-1 40% 



[fS*8 2] TIHjC(A) *-*RS0>6»ga& 
gjg&SGtfO. 06-0. ZO-QhhZt^mtth. 



G = F-0. 00 3 8 3 x d 



(A) 



[R*S3] 9 0*JW%lil±J&<h 'J *^U>t-U7* U- 
j^&fcy. TIB (l)~(5) 0>gtt£;S£U 5(=iS«lt*^ 



g/d 



(1) ffig 

(2) mmm* : o 

(4) : 

(5) JfiSHfg 



1. 320-1. 340 g/ 
030-0. 070 
0. 0 1 -0. 1 2 

3-2 0% 
4 0-1 4 0% 



CH*>S4] TIES (A) V*$tlh> &-&fSl®ftm&& 

»Ft«ai0^ffigd (t--id cfeyftmLfcffigffliEW 

SJgHSlGtfO. 06-0. 2 0T'J95Ci:$tt«i:1-S, 
8f#« 3 IHSlD tH'J iXf/HJt. 



G = F-0. 00 3 8 3 x d 



(A) 



fr&ttU. TIS (I)- (5) LJL07KyxXxA> 



(1) 
(2) 
(3) 



1. 320-1. 340 g/ 
JSSSt* : O. 030-0. 070 
SftfcJXDfcf— >fit : O. 0 1-0. 12 



g/d 



(4) 
(5) 



3-2 0% 
4 0-1 4 0% 



(2) Birefringence ratio : 0.030 to 0.070 

(3) Peak value : of thermal stress 0.01 to 0.1 2 g/d 

(4) Boiling water shrink ratio : 3 to 20% 

(5) Elongation at break : 40 to 140% 

[Qaim2] It is shown with below-mentioned Formula (A) .polyeste 
r fiber which designatesthat fineness correction static coefficient of 
friction G which was calculated is 0.06 to 0.20 as feature from 
thestatic coefficient of friction F between yarn -yarn, and total 
fineness d(derrier) of fiber states in the Claim 1. 



OF- 0.00383 Xd 



*** 



(A) 



[Claim 3] It consists of poly trirrethylene terephthalate where 90 mo 
le% or greater is formed fromtrimetftylene terephthalate repeat unit, 
satisfies requisite of below-mentioned (I) to (5) , firthermore 
thepolyester fiber which designates that said fiber is wound in 



(1) Density : 1.320 to 1.340 gfarfi 

(2) Birefiin^nce ratio : 0.030 to 0.070 

(3) Peak value : of thermal stress 0.01 to 0.1 2 g/d 

(4) Boiling water shrink ratio : 3 to 20% 

(5) Elongation at break : 40 to 140% 

[Claim 4] It is shown with below-mentioned Formula (A) , polyeste 
r fiber which designatesthat fineness correction static coefficient of 
friction G which was calculated is 0.06 to 0.20 as feature from 
thestatic coefficient of friction F between yarn -yarn, and total 
fineness d(denier) of fiber states in the Qaim 3. 



OF- 0.00383 Xd 



* * * 



(A) 



[Qaim 5] It consists of poly trirretrrylene terephthalate where 90 mo 
le% or greater is formed fromtrimetrrylene terephthalate repeat unit, 
only satisfaction polyester fiber can wind requisite ofbelow- 
mentioned(I) to (5) , it designates that bulge ratio is 20 % or lower 
as feature, the cheese package . 

(1) Density : 1.320 to 1.340 g/crrfi 

(2) Birefringerice ratio : 0.030 to 0.070 

(3) Peak value : of thermal stress 0.01 to 0.1 2 g^d 

(4) Boiling water shrink ratio : 3 to 20% 

(5) Elongation at break : 40 to 140% 
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tti** *-*ma)»S*«RFi:»lfl!>tt«Sd (x-- 

G=F-0. 00383xd (A) 
[E*** 7 ] 9 0 *)\,<H>&i±ifi h 'J y ^ l/>fb7* U- 

0- 1 7 0^CT-gftft!3I£ffofc&, 0. 02-0. 20g/ 
dO^^lZX 2 0 0 0-40 0 0 m/#tf)8gT*#£lX 



hMa*ttfr£ftj££ii*>i<y h^fb>fU7$ u- h 

7-f h£S#LT@tt 7W7^y 

• LTO. 2~3«fi%i:ft*J;5fc8*i*tt4 

U f ©»5 0 - 1 7 Ott*jS«ilSfiofcft, 0. 0 2- 
0. 2Og/d^M*l:t2OOO-4OOOm/»0 

[K#*9] -4E*»7KuxxT;niii*ffl^ 
o] bs#*i -4Eseo)*«;xxt^««£^ 

XA 0 

[tt#*1 1] 151263 0 0-1 0 0 0m/», fi&fl 
g1 0 0-20 O^Tfi«flOI Lfctt** 1 OEKafiHRlD 

x* 0 

[IS*«1 2] -4EB0)jKyxXT^««tSffl 
l^SffiffiSDX^xto 

[R**1 3] 7'J*va>*-<:70>;S&£m^ IS* 
*1 2lEBO*yxXT;u««0S#fi«J!lDl»i*. 

[11**1 4] <Eigag3 0 0-1 0 0 0m/», lE&S 
g1 0 0-2 0 0^T'<E&aQX£*7 9§jS#3l1 3IBBCDSW 

ffias^Dx^ji. 
[*iiE»ft»a*] mmm 

[ttIE*f»*B*] 00 0 1 



[aaim6] It is shown, withbelow^iEntionedForinila(A) of fiber 
whichiswound, cheese package which designates that fineness 
correction static coefficient of friction G which was calculatedis 0.06 
to 020 as feature from static coefficient of friction F between yam- 
yam,andthetotal fineness d(denier) of fiber states in Claim 5. 

G=F- 0.00383 Xd *** (A) 

[Claim 7] Regarding to method which poly trirrethylene terephthala 
te where 90 mole% or greater is formed frorrthe trirrethylene 
terephthalate repeat unit melt spinning is done, extrusion it is from 
spinneret quenchdoing dissolving rrultifilament, it changes into 
solid niiltifilament, after doing theheat treatment with 50 to 1 70 °C, 
it designates that with winding tension of 0.02 to 0.20 g'dit retracts 
with velocity of 2000 to 4000 nVrrin as feature, rmrorfacturing 
method of the polyester fiber. 

[Claim 8] In method which poly trirrethylene terephthalate where 9 
0 mole% or greater is formed fromtrimelhyiene terephthalate repeat 
unitthe melt spinning is done regarding, extrusion it is from 
spinneret quench doing dissolving n^tifilament^fter changing into 
solid nultifilament, in order to become 0.2 to 3 wt% vis-a-visthe 
said fiber, it grants oil, after that after doing theheat treatment with 
50 to 170°C,it designates that with winding tension of0.02to0. 
20 g^dit retracts with velocity of 2000 to 4000 nVrrin as feature, 
manufacturing rnethod of the polyester fiber. 

[Qaim9] False-twist yarn which uses polyester fiber which is state 
dinClaiml to4. 

[ClaimlO] Polyester fiber which is stated inClaiml to 4 with false 
twisting machine of friction type thedrawing false-twisting false- 
twist yam which is done. 

[Claim 11] With false twist rate 300 to lOOOrr/nin and false twist t 
emperature 100 to 200 °C false-twisting false-twist yarn which is 
stated inthe Claim 10 which is done. 

[Claim 1 2] False-twisting method which uses polyester fiber which 
is stated in Claim 1 to 4. 

[Claim 13] Drawing false-twisting method of polyester fiber which 
uses method of friction type, states inthe Claim 12. 

[Claim 14] Drawing false-twisting method which is stated in Claim 
13 which does false-twisting with thefalse twist rate 300 to 1000 
nVrrin and false twist temperature 100 to 200 °C 

[Amendment 2] 

[Section of Amendment] Specification 
[Amendment Item] 0001 
[Amendmen t Method] Modification 
[Content of Amendment] 
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[000 1] 

[sesoB-f saffitffH ga-e0g<*(gjSj)Dx 



[^&ttiE3] 

[*tiE*t&3$i*] na* 

[*SiE*t&Jgg«] 00 11 
[HEWS] 

[0011] *&ma>ltt!i, x*tt(zBiiW«-efiofi»! 
BBK*?fcoT»SLfcli#lE«JnX^-C**»»BBlRlPTT 

6©fi«ttx*fi*i;*ofiiB»x*asffl«r-5ta)-cft 

(A)HIBl3»*BLTX«WftaJ6*Wttfc'r-5fc»l^ *tt 
*V6J:tf/<^0K£fttiPWL. ±E(B) HBfcttfcLT 

x*ttftB#fi«j!iox*?rttt-r4fc«>r=, sa-e»tt3a<« 

lttfcLftlM»»EAPTT«flfcr*CfcTy*4. 



[WHIE4] 
[ffiiE^^SS*] fJBftll* 
[fSjE*t&ES«] 00 15 
[«£*£] £H 
[ttjEflg] 

[0015] (o *yxxxJu«ita)iHt'»st 
*ti^Lr@{*-7;u^7-<7^>h(c^7i, 5o-i7ot 

-OBWBSSftofcfe, 0. 0 2-0. 2 O g/d<DgSfc3§;>] 
Ct 2 0 0 0 - 4 0 O 0 m/^2gt^^®^, #'JXX 



[0001] 

[Technological Field of Invention] As for this invention, poly trimet 
hyleneterephthalate fiber and cheese package which are suited for 
thedrawing false-twdsting with Mgfr speed and then it regards false- 
twist yarn. Furthermore as for details, as for this invention, in 
industrially with theproducible, it regards portion orientation poly 
trirrethyiene terephthalate fiber which can do drawing false- 
twistingwhich is stabilized over long period and method which 
produces itsfiba. 

[Airendment 3] 

[Section of Amendment] Specification 
[Amendment Item] 001 1 
[Amendment Method] Modification 
[Content of Amendment] 

[001 1] As for objective of this invention, in industrially portion ori 
errtationPTT fiber and its rraniifactiiriiig method which can do 
drawing false-twisting which is stabilized overand long period with 
producible, cheese package , then it is something whichoffers false- 
twist yarn and its false-twisting method. In order problem to be 
solved, corresponding to above-mentioned (A) problem, inorder to 
make industrial production possible, controls occurrence of 
tightening^nd bulge in order to achieve objective of this invention, 
coirespondsto abow-rrerrtioned (B) problem and to make industrial 
drawing false-twisting possible, theproperty is to make portion 
orientation FIT fiber which change over tirre is notdone with room 
temperature. 

[Amendment^ 

[Section of Amendment] Specification 
[Amendment Item] 0015 
[Amendment Method] Modification 
[Content of Arnendrnent] 

[0015] (Q Mariufacturing method of polyester fiber 

Regarding to method which poly trirnethylene terephlhalate where .c 
ircle-1. 90 mDle% or greater is formed fromthe trimethylene 
terephlhalate repeat unit melt spinning is done, extrusion it is from 
spinneret quenchdoing dissolving rniltifilament, it changes into 
solid rnitrfilament, after doing theheat treatment with 50 to 170 °C, 
with winding tension of 0.02 to 0.20 g^d it retracts with thevelocity 
of 2000 to 4000 mriin, rrantrfa^^ polyester fiber is 

offered In addition, 

Regarding to method which poly triirethylene terephthalate where .c 
ircle-2. 90 mole% or greater is forrred fiornthe trirrethyiene 
terephthalate repeat unit melt spinning is done, extrusion it is from 
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LTO. 2~3lS%i£*>J;9f;:3ijaj£tt#U *<7)&5 
0~ 1 7 Ot-eRffla^frofctt, O. 02-0. 20g/ 
d 0#®!I*lzr 2000-4000 m/#0)3g-C#tlX 



0) <t-«EKO)iKyxxx;u««*ffl^fcfi«ai*. 



spinneret quenchdoing dissolving miltifilamsnt, after changing into 
solid nnlti£lameaTt, in order tobecome 0.2 to 3 wr% vis-a-vis said 
fiber, it grants oil, after that after doing heat treatment with 50 to 
170 °C, with winding tension of the0.02 to 020 gtt it retracts with 
velocity of 2000 to 4000 nVnin, iranirfacturing method of polyester 
fiberis offered 

(D) Use polyester fiber false-twist yarn and false-twisting method w 
hich 

False-twist yarn which uses polyester fiber which is stated in .circle 
-1. .circle-1. to .circle-4. . 



© <3> £13® 0 /f 'Jxxf ;m*t $7'J^v3>$>f ^(ESjfolyester fiber which is stated in .circled, .circle-1 . to .circle-4. wit 
X«^TS#€JBaoXLfcfi»aDX*o h false twisting machine of friction type thedrawing false-twisting 

false-twist yarn which is done. 

<3> SiSS 3 0 0^1 000 m/», fitaS 100^20 With.circle-3. felse twist rate 300 to 1000 ir/rrin and false twist te 
O°CT*fi«J)0XLfc©iaeta)ffi«aPX* o mperature 100 to 200 °C felse-twisting false-twist yarn whichis 

stated inthe .circle-2. which is done. 



® (t-OTRflOiK'JxXT^ftSffil^iElBJlDX^a. 



<5> €118333 0 0-1 0 0 Om/^ <£j&?Sg1 0 0-20 



[«je«sss«] mmm 

[MiE»*3Il«] 00 4 3 

[0 0 4 3] 5) £fc, #4*r«ft±lf*ltt. «*tl3*4LT 
tttitf 0 . 2-3 mM%ttSf S J: o \z -ritotfi#* L < , 
0. 2-2M96-Cfe*Ct3S<Wc»* LlV »Ma>tt*S 
*<0. 1M%BTT?I4, tt±lf«tf*4^*B»-C*4. 
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False-twisting method which uses polyester fiber which is stated in 
.circle-4. .circle-1. to .circle-4. . 

Drawing false-twisting method of polyester fiber which uses metho 
d of .circle-5. friction type, states inthe .circle-4. . 

Drawing false-twisting method which is stated in .circle-5. which d 
oes false-twisting with the.circle-6. felse twist rate 300 to 1000 
nVnin and felse twist temperature 100 to 200 °C. 

[Amendment 5] 

[Section of Amendment] Specification 
[Amendment Item] 0043 
[Amendment Method] Modification 
[Content of Amendment] 

[0043] 5) and, as for finishing agent which is granted, oil 0.2 to 3 wt 
% it tries to depositing is desirable vis-a-vis fiber, furtherrnoreit is 
desirable to be a 0.2 to 2 wt%. deposited amount of oilwithO.l 
weight% or less, is objective which grants the finishing agent, 
bundling property of fiber, antistatic and slipperiness 
etcdeteriorate, at time of winding and, feather and yarn breakoccur 
frequently at time of postprocessing. When deposited amount of oil 
exceeds 3 wt%, static coefficient of friction between the yarn - yarn 
becomes too low, bulge becomes easy to occur, fibersticking, oil 
depositing in guides, and roll where thehandling deteriorates, uses 
case of yanvspinrring and winding itbecomes dirty, becomes cause 
of feather and yarn break 

[Amendment 6] 

[Section of Amendment] Specification 
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[ffljEttftSB*] 00 6 6 
[ttiEflg] 

[00 66] £JS0n0*V-?-£El*T, S 

1lZ*Lfcft#-C1 10d/36 f CD««£ftfc« SfefciSS 



ttt?110d/36 f 0»tt£$J:5i:Lfco ffi&figT?* 



[«MliE7] 
[«IE*tfcSJiS] BBfltt 
[*iIE*f&Sg£] 00 6 7 

MjEMB] 

[006 7] (JttfcfM) S*fl10)*y^-*ffl^T, s 
1lz?KLfc*#1M 10d/36 f ^btufc 

y**i, *fcu%ti**4^ofc. c<&««£ffli*T3g««2 



[*§IE*t&Sgi£] Wfflft 
[*§oE*t&Eg€] 0 0 6 8 
[«jE*fc] 
[ttJEflg] 

[0 0 6 8] UfcS«2) S»Ald!»|?y*-*JBin:, s 
1lC*LfcftttT?1 10d/36 f0ift$§fco ttftiiS 



[Amendment Item] 0066 
[Amendment Method] Modification 
[Content of Amendment] 

[0066] (Reference Example 1) Making use of polymer of Working Ex 
ample 1 , fiber of 1 10 d/36f wasacquired with condition which is 
shown in Table 1. Occurrence of yam break and feather was not 
recognized with the yam-spinning process, but because oil 
deposition ratio is large, as for cheese packagewhich is acquired 
bulge was large, handling difficult In addition making use of this 
fiber it tried to do drawing false-twisting tosiirilar to Working 
Exanple 2 but because soiling of guides is extreme,the feather 
occurred frequently. 

(Reference Exanple 2) Making use of polymer of Working Example 1 , . 
it tried to obtain fiber ofthe 1 10 d/36f with condition which is 
shown in Table 1. Occurrence of yarn break and feather was not 
recognized with the yarn-spinning process, but tightening occurred 
because winding tension is high, it was notpossible to extract 
cheese package from winder. 

[Amendment 7] 

[Section of Amendment] Specification 
[Amendment Item) 0067 
[Amendment Method] Modification 
[Content of Amendment] 

[0067] (Comparative Exanple 1) Making use of polymer of Working 
Exanple 1 , fiber of 1 1 0 d/36f wasacquired with condition which is 
shown in Table 1. fiber property which is acquired is inscribed to 
Table! Occurrence of yam break and feather was not recognized 
with the yam-spinning process, but as for fiber which is acquired 
distributionhigfr characteristic, both crystallinity peak value and 
elongptionofthedensity and thermal stress range of this invention 
compared to came off with theinsufficient, in addition also U % was 
large. Making use of this fiber drawing false-twisting was done to 
similar to Working Example 2,but & reduction ratio is low, 
furthermore only those where featheroccurs frequently it could 
acquire. 

[Amendment 8] 

[Section of Amendment] Specification 
[Amendment Item] 0068 
[Amendment Method] Modification 
[Content of Amendment] 

[0068] (Comparative Exanple 2) Making use of polymer of Working 
Exanple 1 , fiber of 1 10 d/36f wasacquired with condition which is 
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shown in Table 1. Occurrence of yarn break and feather was not 
recognized with the yan>spirining process, but tightening occurred, 
it was not possible to extract the cheese package from winder. 1kg 
extent retracting, when it measured fiber property, crystalline peak 
was notobserved, also density and boiling water shrink rati o had 
come off from range ofthe this invention. Making use of this fiber 
drawing false-twisting was done after yam-spinning next day and 
theyaiThspirming 1 month, to similar to Working Example 2, but 
because property of fiber hadchanged, it could not obtain false-twist 
yarn of same quality. . 



[Section of Amendment] Specification 
[Arrerriment Item] 0069 
[Amendmen t Method] Modification 
[Content of Arrendrrent] 

[0069] (Comparative Example 3) Making use of polymer of Working 
Example 1, it tried to obtain fiber ofthe 1 10 d/36f with condition 
which is shown in Table 1. Occurrence of yarn break and feather 
was not recognized with tteyanv^irmirig process, but tightening 
occurs, bulge could not either be large,extract cheese package from 
winder. 1 kg extent retracting, when it measured fiber property, 
crystallization advancedtoo much, density had come off fromrange 
of this invention 

[Amendment 10] 

[Section of Amendment] Specification 
[Arnendment Item] 0070 
[Amendment Method] Modification 
[Content of Amendment] 

[0070] (Comparative Example 4) Other than designating heat treatme 
nt temperature as 180°C,it triedtoobtamttefibertosinilarto 
Working Example 1. As for tightening although it does not occur, 
as for cheese package which isacquired bulge was large, handling 
difficult. When fiber property was measured, crystallization 
advanced too much, static coefficient of frictionbetween density and 
yarn - yarn had come off fromrange of thethis invention. In addition 
making use of this fiber drawing false-twisting was done to similar 
tothe Working Exanpl e 2 but it could not obtain false-twist yarn 
which possesses ^shrinkage form like PET. 

[Amendment 11] 

[Section of Arrendment] Specification 



[Amendment Item] 0071 



[Amendment 9] 
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[AnEndment Method] Modification 
[Content of Amendment] 

[0071] (Comparative Exanple 5) Making use of polymer of Working 
Example 1, other than designating oil deposited amountas 0.1 
weight%, it tried to obtain fiber of 1 10 d/36f with assinilar to 
Working Exanple 1, but because oil deposition ratio is low, yarn 
break couldoccur frequently with yarrhspirrning process, could not 
acquire fiber. 

(Conparative Example 6) After dries polymer of Working Example 1 
with fixed method , designating the water as40ppm, melting with 
285 °C, extrusion it is throughthe spinneret of single array which 
holeof3 6of diameter 0.23 mm youopened Dissolving 
multifilament which extrusion is done, after passing, applyingthe 
wind of air speed 0.35 i^min, quench did in order for oil deposited 
amount to becomethe 1 wt% with same oil as Working Example 1 as 
aqueous enulsion finishing agent of concentration 1 0 weight ^vis- 
a-vis fiber tenperature-holding region of length 8 cm and 
temperature 60 °C, unstretched fiberwith 1600 rrVrrin , after 
depositing, retracted drawing was done with draw ratio 3. 2 times 
unstretched fiber which isacquired preheat roll of 55 °C through, 
after that throughthe hot plate of 1 40 °C at once, drawn fiber of 
75d/36f was acquired property of yam which is acquired is shown 
in theTable 2. This way drawn fiber because distribution high, 
crystallization is advanced,the peak value of density , birefringence 
ratio and thermal stress is high in conparisonwith range of this 
invention, in addition elongation is low inconparison with range of 
this invention. It tried to do drawing false-twisting in same way as 
Working Example 2 making use ofthis fiber, but yarn break and 
feather occur frequently, it was notpossible to do drawing false- 
twisting. 

[Amendment 12] 

[Section of Amendment] Specification 
[Amendment Item] 0072 
[Amendment Method] Modification 
[Content of Amendment] 
[0072] 
[Table 1] 
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[Amendment 13] 

[Section of Amendment] Specification 
[Amendment Item] 0073 
[Amendment Method] Modification 
[Content of Amendment] 
[0073] 
[Table 2] 
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[Amendment 14] 

[Section of Amendment] Specification 
[Amendment Item] 0074 
[Amendment Method] Modification 
[Content of Amendment] 
[0074] 

(«£) Crystallinity : (0 1 0) Peak which derives on surface was obser 
ved : .circ. 

: (010) Peak which derives on surface did not observe : X 



Removal : of yam bobbin When 6 kg retracting fiber, spindle twis 
t yarn tube is removed thing 



Was possible, 



.circ. 



ved thing 



: When 6 kg retracting fiber, spindle twist yam tube isremo 



Was not possible, 
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(Comparative Example 7) Other than designating draw ratio as 1 . 6-f 
old, fiber of 100d/36fwas acquired to similar to Comparative 
Exanple 6. It tried to obtain portion distribution high fiber and 
fiber ofthe elongation at break of same extent, but drawing 
unevenness occurred, only fiber whose yarn diameter unevenness is 



ISTA's Palerra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.42 



JP 01020136A Machine Translation 

fc*£<aSHttT?fcofc. large it could acquire. U%ofthis fiber was large to 3.5% and 

emergency theother property variation very to be large rrjeasurernent 
difficult. 
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